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FOREPVARTf 

Never in the history of mankind has there developed greater need and 
respect for scionce as in the present age. Traditionally, science was consi- 
dered to be a subject to be studied in the laboratories where the students were 
content to juggle with test tubes and in changing the colour of liquids. But, 
fortunately, science has now moved out of the 'sanctified' laboratories and is 
having intense ramifications in the various sphere of the lives of men and 
women. It will be no exaggeration to say that of all t.'ie fields of human 
knowledge, it is science that provides the greatest outlet for creative activity. 
The achievements of science can be seen in the discoveries and the unifying 
principles and theories. They are the result of immense resourcefulness in 
design, flexibility of thought, far reaching imagination and speculation and a 
combination of reasoning and intuition. 

But in our country in the past there has been no recognition of the 
creativity and vitality of science. There were mounting pressures for infor- 
mation in the classroom and it took away all the flavour of adventure, con- 
troversy, open mindedness and creativity. Naturally, the state of research in 
science education is poor and the true goals of science education are not 
realized. By teaching science in schools we mean teaching a set of subjects 
like physics, chemisrry or biology or mathematics in their exclusiveness as if 
they had no relevance to the emerging needs of a society engaged in a huge 
task of social change and reconstruction. 

Obviously, the whole bases of research in science education has 
centred round the whole gamut of research in textbooks, instructional mate- 
rials, methodology of teaching and teaching styles. This observation is fully^ 
substantiated by the monograph under review where nearly 600 studies in 

( i ) . 
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science aid matn'imatics eciucatiofi havJ been c!as3ifi3d. categori2ed and their 
implications adequately discussed. 

Rusearch in scier.ce education will have to bu a continuing process. 
It will havt; to koep pace with the age of change. It has to, for science is a 
wa/ of life. Research in science and mathematics education will assume 
greater importance with th3 introduction of science as an integral part in the 
school curriculum upto class X in the new pattern of ten year schooling. 
This status survey of the investigations done at masters and doctoral level I 
am hopeful, will sensitize science teachers and more particularly science 
teacher educators and policy makers to set their house in order. If that consum- 
mation is achieved the. efforts of Professor V.N. Wanchoo, Principal. Regio- 
nal College of Education. Ajmer and his colleagues would have been ade- 
quately rewarded. 




DIRECTOR 
N: a I on a I Council of Educational 
Research and Training, 
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RKLFACE 

Ton years cigo the authors of tlie Education Commission observed 
that the destiny of hidin is being si. aped in her millions of classrooms. 
What type of fiestiny is on the anvil can be revealed by research only. 
Education as an effective input for nation building, js dependent on a large 
number of ffictor^, such as, students, teachers, numerous types of materials 
and facilities, rjrjfit tradition:^, an altitude for innovation and inventiveness* 
in a country, sLich as India, ;t should be dominated by a concern for the 
depressed, the down-t rodden and the vyeak. Science, Its tradition, processes, 
conlroversies, ever-expandinn frontiers, its methods of approach, is at once a 
hand-maid of educational processes v;hich can, anrl should be, utilised as an 
Instrument of social Change for betterment of society. Have our courses in 
Science and Mathemf^tics iu schools jnd colleges, our methods of teaching, 
the resources available in the country and the human power—teachers and 
cduC'itional admini?flralors in which we abound,— been able to assist the 
process of chringe in this country during the last half a century in the desired 
direction ? What dn ii.vestigatlons reveal ? Have investigations been con- 
ducted on diverse issues in science education which can tell us where we are 
and in which direction ^A/0 are heading. The National Council of Educational 
Research and Tr^-ining in collaboration with various universities in our country 
15 trying to address itself to this challenging task. This monograph is also an 
humble effort in this direction. 

This work, in fact, was initiated at the National Council of Lducational 
Research and Training. Mr. H.L. Sharma, Lecturer in Physics. Department of 
r:ducation in Science and Mathematics, ME assisted in this project Data for 
ihn survey was collected from various sources, from the universities and from 
teacher training colleges. It was compiled, analysed and given a shape at 
Now Delhi. The entire material was discussed in a V\/orkshop in the Depart- 
ment of Education. University of Kerala, Trivandrum. urder the cble guidance 

(iii) 
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of Professor Veclamani N. Manuel. Professor K. K. Pillai. Professor Srinivas 
Rao. staff members of the Department of Education, University of Kerala and 
several others from the universities in the south participated in tiiis workshop. 
The afuilysed data was catecjorised under various chapters. An attempt v/as 
made to identify gaps in Science and Mathematics Education research. 

The hole work was again discussed in a Workshop held at the 
Khalsa College of Education. Amrirsar. The participants hailed from the 
Universities and the training colleges in the northern region. Professor Pais 
Ahmed, Director, National Council of Educational Research and Training, 
Professor A.N. Bose and Professor M. S. Arora, DESM, NIE also participated 
in It. The participants in this workshop identified, analysed and categorised 
the problems that needed to be taken up for research in the area of Science 
and Mathematics Education on a priority basis. 

The whole work was reviewed once again by the staff members of the 
Regional College of Education, Ajmer. Dr. J.K. Sood, Mrs. S- Masih (both 
currently at RCE. Bhopal), Mr. S.P. Mishra and Dr. G.N. Bhardwaj rendered 
great help in this direction. The whole work was finally edited by Mr. T.N. 
Raina. Reader in Education. !t is hoped that this work will be continued with 
greater emphasis on a priority basis in consultation with the University 
Departments of Education and the Teacher Training Colleges as well as 
Special Research Centres in the country so that a fruitful dialogue is continued 
for improvement in the quality of research in this important area of work. 

In conclusion thanks are due to all those who helped in the preparation 
of this monograph and specially to Prot. Rais Ahmed, Director, NCERT, who, in 
spite of an extremely busy schedule found time to write a scholarly foreward to 
this publication. Thanks are also due to the participants of Kerala and Amritsar 
Workshops. Thb'r names and addresses are given. in Appendix 111. 



AJMER 
March 31. 1976. 




PRINCIPAL 
Regional College of Education 



(iv) 
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Research in Science and Mathematics Education 



Constitutionally speaking, school education is a Slate responsibility. 
To this extent school education can be said to be decentralised. In a Stale, 
however, it is overcentralised. The State determines the subjects, their 
number and striiclure at ditTerent school levels such as primary, middle, 
hiu'h and higher secondary. It prescribes syllabuses for all subjects through its 
agencies, the Directorate of Education and State Board of Examination/Edu- 
cation. It also prescribes textbooks, provides racilities of staff, space, 
teaching materials and the like and it holds examination at different intervals 
to determine the progress in studies of each pupi! on rolls in a school recog- 
nised by it. The structure oi a school, the number of teachers required, their 
qualil'ications, their teaching load, the school time table and various other 
connected administrative aspects are also determined by it, A State lays down 
norms for all the administrative and academic aspects on the basis of tradi- 
tion, which has been inherited from good old days. 

During the last decade or two all these policies are being questioned 
one after another. The reasons are nof: far to seek. The Reports of two 
Education Commissions headed by Dr. Mudaliar and Dr. Kothari, policies 
and programmes enunciated and evolved by the NCERT, work done by 
State Institutes of Education and Scietue, impact of policies pursued in. 
developed countries and a host of materials prepared by their specialised 
agencies on scientific lines based on adequate research and publicised in this 
country have compelled us to have a second look at our policies and mate- 
rials. The explosion of knowledge and techniques, ve.xing problems of agri- 
culture, industry, employment, rising population and prices, etc, makes us 
think whether education at the school and college levels is worthwhile, 
meeting the needs of an individual and the nation. The energy crisis is giving 
this problem a shot in the arm. Several books written recently, such as 
Deschooling Society, have compelled communities in the West also to sit back 
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and assess the result of spending tax payers money on policies and progra- 
mmes which are no longer considered to be justified. ''Learning to Be" 
a report of a Commission set up by Unesco, focuses on the growing and 
disturbing problems of school education in both developed and developing 
countries. 

Whereas the world of education in developed countries is also in tur- 
moil this is more true of developing countries, particularly India, in which 
the rate of population growtli out-strips rate of economic growth. The 
facilities for better education for an ever increasing population arc becom- 
ing scarce. The education component of the Fifth Five Year Plan is in 
doldrums. Too few rupees chase too many people. What should be done 
to solve this problem ? Several solutions may be offered to this broad 
([uestion which we may not discuss at present. One solution which may 
straightway be offered is to base our policies and programmes on findings 
of properly conducted investigations and studies so that these are not based 
on somebody's opinions, however highly placed he may be in the adminis- 
trative ladder of State education department. 

When an oil refinery is proposed to be set up in a State, or an 
atomic power plant is established in a particular town, a feasibility study 
is usually conducted to investigate the viability of the project. But when 
syllabuses are revised in a State after a period of five or more years, which 
affect the studies of millions of children, a small committee of school 
administrators does this job without consulting research findings in this area. 
In many areas of education, as this paper will show later on, findings arc not 
available because research is lacking. The temples of education in the 
universities have not broadened their horizons and do not keep pace with 
the demands of the time. 

Whatever research is conducted in the problems concerning school 
education in general and seience education in particular in the university 
departments of education and teacher training colleges does not get the 
publicity that is required. A strong and a wide communication gap 
exists not only between research centres but also within a centre. 



Research conduclcci in Physics, Chemistry, Botany, Zoology, Mathematics 
or any other discipline in Science gets published in respective research 
journals in India and abroad. The standard of the investigations and useful 
ncss is sometimes determined by the Research Journal which publishes it. 
Nature, Journal of i'hysical Society, Journal of Chemical Society, Journal 
of Chemical Physics, and the like arc well known which publish investi- 
gations in their respective disciplines. No such journal exists in India for 
resean:h in Science and Mathematics Education. Consequently, good work done 
in various centres neither reaches the consumer nor the investigator. Some 
investigations get published in foreign journals but most workers and consumers 
in India remain unaware of it. 

Because invcstigaiions do not get published, much cannot be said about 
their standard. Many investigations conducted at the M. Ed. level look more 
as essays than research studies. There is a tremendous duplication of studies 
in the same area and sometimes the same problem such as construction 
of a standardised test in a particular subject for a particular class. Quest- 
ionnaire and questionnairc-cum-intcrview arc the two techniques usually used 
at the M. Ed. and even at Ph. D. levels. Other techniques, which may be more 
reliable are, perhaps, not known and, therefore, not used. Education is a 
s()ci:ii science and many reliable techniques, perhaps, have not been evolved 
so far. The whole field is open to be explored and exploited. There are 
several areas in scientific research in which India has made significant con- 
tribution in the past. Scattering of Light is one such area worthy to mention. 
No such significant contri'jution has been made by India in developing research 
in science education. In fact this area is in its infancy. It is beset with 
tediiing t rou It Ics and deserves to be nourished and nurtured. 

School education is a multi-dimensional system, it depends on a large 
number of factors which impinge im each other. Each factor has its own 
growth rate and level, operating under several constraints in this country. 

Dimensions may be listed as follows : 

1. Students 

2. Teachers | 2 

3 



3. Facilities 

4. Academic set up, and 

5. Administrative set up. 

The factors that affect are many and it may be difficult to prepare an 
exhaustive list. Mo'* - ' tors vary from one State to another, 

from one school ne environment to another, in the sam(" 

school from onr ru ..d in the same class from one pur 

another. The nel-v,. i i.>vAors is indeed very complex. It makes Educ... 
a very complex enterprise. 

Let us take up one dimension as an example. The Student, The 
factors involved are: age, I. Q., family and socio-economic background, peer 
group relationship, attitude of community and the family towards education, 
physical heaUh such as eye-sight, hearing, motor skills, etc., interests, aptitude 
for science, etc,, etc. A class of 50 students may, therefore, appear as a 
complex web with many factors playing with each other. Jt may be compared 
to a situation of a gas within molecules enclosed in a space, each molecult 
having different characteristics. The class will interact with the teacher, 
teaching-learning situation, facilities available, learning environment provided, 
Class time-table, what happens in the neiglibouring classes, school discipline, 
supervision policy and a host of other factors. Factors emanating from other 
dimensions and impinging on each other makes the teaching-learning 
process very complex. If the aim of educational process is to shape the 
personality of a child so that he can serve his future needs, contribute to the 
needs and development of the community and the nation of which he is a 
part and learn to be an alert learner all his life, then inter-relationships of 
Various dimensions ami their factors operating in a class room as well as out- 
side it must be studied adequately. Hence the need for educational research. 

There has been a tremendous growth in school population after Indepen- 
donee. The number of schools have more than trebled in the last two decades. 
Since Ihe bci?.inning of the Fourth I'ive Year Plan considerable attention has 
been paid towards improvement of the quality of education. Slate Institutes of 
Fdiicalion and Science have been set up in most Stales. A National Science 

4 
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TLML-liing I'rojccl lias been initialed ihrougli liie NCERT willi some assistance 
from the UNICEF. Syllabuses in Physios, Chemistry, Biology and Mathematies 
have been drawn up at lower and upper elementary school levels. Textbooks 
Ibilowing these syllabuses have been written, published and made available to 
sciiools. Some guide books have also been prepared, equipment kits sent to 
schools lor demunslralion of experiments; science teachers have been 
provided in some Stales and orientation courses given to existing teachers, 
evaluation material in science lia^ mi pi a the form of question banks,' 

so much has been done and crores of mp, . , spent. But none of these steps 
already taken or more steps plaimcd .>„ future have any research base. 
University departments of education and teacher training colleges offering 
instruction at the M. nd. level have remained more or less aloof from these 
developments. They have neither offered research assistance nor taken ideas 
or identified problems for furlher research. The last mentioned conclusion 
is obvious from the list of investigations appended in the end of this 
monograph. 

What is worse is that ;he main problems confronted in the leaching of 
science in millions of classrooms in the country have remained outside the 
purview of research centres. Should the concept of acceleration, for example 
he introduced in class VH or class IX ? What is the depth to which it should 
he taught at a given class level ? Can it he taught at a lower level with 
advantage with the help of .some aids, can suitable aids or experiments or 
experiences be devised for this purpose ? P.sychologisls claim that any concept, 
however. ahMracl can he taught to children at any class level if proper means 
are eii^ployed. Acceleration used to be taught in class IX in many States 
Now it has been brought down to cla.ss VII. Mas this shift in class level been 
successful? Do students in class VI 1 understand the concept with the given 
demonstration equipment and the guide-lines laid down in ihc Teacher's 
Guide ? Can a better method be devised for it ? These are questions of funda- 
mental impor'ance which have neither been investigated so far nor, perhaps 
answered satisfactorily anywhere. What is true for ilie concept of aa-eleralioii 
IS equally inic for all ■ onccpts included in the various science suhjecis at 
dilfeicnt cl.iss level .. 
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Next in importiincc ;irc tlic tCLiching mclhods employed for v^irious 
conecpls, prineipies or I'iiels in science subjects. Should a lesson on 'pholosyn- 
thcsis\ for exiunple. start with a film on the subject, a set of slides, an experi- 
ment by students, a discussion by a group of students to whom this topic is 
assignetl a couple of days before it is introduced in the class or with an 
introduction by the class teacher ? What activities should follow, and in which 
sequence ? Which lesson plan, untlcr given conditions, is of maximum 
advantage leading to satisfactory student understanding or achievement. Which 
plan is di" or^ easy for a teacher, under given conditions, to conduct in a 
clasv " ' takes care of the gifted as well as under-achievers in a 

cias care of one category t>n!y ? Which plan lays due emphasis 

on dcveiM, .^icntific method-hypothesis, data collcclion, activities, evaluat- 
ion ? Which plan is more practical and less theoretical or vice versa ? 

A cursory look at the appendix will indicate that very little work has 
been done in curriculum development and improvement in science and mathe- 
n^alics, the base or foundation of a school system. The questions what to 
teach, when to teach, how it» leach, with which materials to teach and how to 
c\aluatc achievement arc more or less un-ans\vered as far as science and 
n).ii hematics arc considered, from the modern point of view. 

Although pctlagogy is a social science, attempts have been made 
recently, and ciuiic suv:cessfully to a large extent, to put curriculum develop- 
tnctr and its procedures on a st>iind scientific footing. Reference may be made 
heiv to projects such as I'.S.S.C, Chem-Stutly, .C.U.A., B.S.C.S., SMSG in 
I ^A and Nuffield in U.K. Similar projects in Australia, Scotland and a 
iiMiiil'-M" of ()l:X'l) and African countries arc worli'tv of mention. Content out- 
h;ic. prepared for a p.irlicuiar subject at a class level were taken as hypotheses, 
M UvTi.ils \u^re prepared by imiversity scientists, method experts and school 
t.;.!-hcrs. Thu materials were tried out on a sample of school students. The 
i:vpoihesis uas nuHlifietl w ilh the feed-back. The modified materials and 
teciuiiqites were tried on a very large population. PSSC (Physics) was tried 
t^ut in about ."^OO scht>ols. The entire material, from syllabus to examination 
que>tit>n^, were again motlifietl on the basis of these trials. The final .drafts 
were published afid prcparetl for wider introduction in schools. These projects 
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led 10 a kirgc number of studies :ind invcstigaiion :ind gave a spurt to rcscarcii 
activities. The Harvard Project Physics gave rise to and is based on several 
hundred scientific investigations carried out in and outside Harvard University. 
Nothing of this kind has happened in India NCERT Science Teaching 
Project is opinion-oriented. Whatever work of developmental nature has 
originated from State Institutes of Science Education, has not given spurt to 
research in Science Education, it has not even influenced it distantly. The 
future of science education, therefore, docs not appear to be bright iri this 
country. Copying for:ign projects may serve our need to a limited extent, it 
is no suhsiitiitc for indigenous material developed on scientific lines. Though 
'C multiplied in the last two dc. t ies, so have research labora- 
.uive failed to produce a second Raman or a Bhaba because 
information oriented science and its education, devoid of variety of methods 
avaikibic, devoid of imagination and creativity cannot lead us far. 

A kirge number of new material such as text-books, guide-notes, ques- 
tions, supplementary readers, equipment kits, films for teachers, films for 
students, have been prepared under the Nuffield Science Project in U.K. for 
primary, secondary ordinary level, advanced level, and for integrated science and 
mdi\idual sciences. Most materials emphasise science as series of investigations. 
Textbooks have not been written for a few subjeet^^ )U order to make their 
learning by students completely investigatory, Ar ilysis of the authors and 
workers who have onceisoj and designed these ts. prepared materials 

ind evaluated \h:n., mJicale that leadership has c from university science 
md educalii>n djpartnvjiUs as well as teacher trair colleges. The contribu- 
ion of the latter categcM y is significant in compari - lo their counterparts in 
idi:i in our indigenous elforis. There may be sevc i canons, for this diffe- 
en c. hut one reason is obvious. Whereas content J methods ol' science 
are given equal weightage in the training colleges and university departments 
of education in U.K., we almost ignore the content of science and its structure 
in our training institutions. This leads to an imbalance in all Mir training 
programmes at both M. Ed. and M. Ed. levels and it affects idverscly the 
developtneni o\ s^'icnvc education in the country as well a> research in various 
'Tohli'ms conlVprUed in : area. We emphasise tnc. -ry tn the exclusion of 
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practice in science. VVhatevcr experiments slutlenls conduct are confirmatory, 
not investigatory in nature, it does not lead to the real purpose of teaching 
science. This is true at all levels — sehoo!, college and university. 

This may be one of the reasons why some areas of science teaching are 
ignored by research workers. They arc not aware of the problems, their 
depth, their nature, ioter-relationship, complexity and influence. It is the duty 
of the profession to study this area rather closely, identify some leads, plan 
nuiUi-pronged activities and pursue decisions with seriousness and zeal. 

These and other considerations served the main motivations in the 
publication of is monograph. Research in Science and Mathematics Education 
done at lious universities has been analyzed and classified which clearly 
illustrates the attention given to a field and thf* various aspects within that field. 
This, we hope, will help the present and the prospective researchers in the 
field' of Science and Mathematics Education to study as to what has been done, 
what needs to be done more perleetly and what new areas are to be explored 
and invostij.Mtcd. If that consummation is achieved, the efforts involved in the 
■ . ^ and pLi! 'L iiion of this monograph would have been adequately 
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Research in Mathematics Education 



Secondary School MathcnKilics is the basic structure on which the whole 
superstructure of Mathematics, Physical Sciences, Social Sciences and Techno- 
logy in the universities and technical institutions rests. W-.aknesses in the 
basic structure have led in the past and can lead in future to considerable 
weaknesses in the superstructure. It has been realized that Mathematics is 
the foundation and the vitalising energy for the basic sciences. Mathematical 
knowledge has been estimated to double 'n. a period of about fifteecn years. 
More mathematics and more profound mathematics has been created in the 
world since Independence, than was created by the whole of the mankind till 
PJ47. This tremendous explosion of knowledge will surely have an impact 
on secondary school mathematics. 

During the last fifty years, mathematics has not only developed new 
concepts but has devciviped a new meaningful language. It is desirable that 
this rich language should permeate the secondary school level as soon as 
po.ssible. Mathematics syllabi were designed to meet the needs of University 
Mathematics, Physics and Engineering, of fifty years ago. The requirements 
of the subject have changed and, therefore, a re-thinking on secondary school 
mathematics has become necessary. Science and technology have undergone 
tremendous changes during the last fifty years and this requires changes both in 
the content and spirit of secondary school mathematics syllabi also. These 
changes must be brought about as soon as possible. Instead of the present 
manipulational or bag of tricks courses, we have to develop courses which 
emphasi/e basic concepts. 

ihc teaching oT secondury school mathematics should reflect something 
of its nature. It must brinj out its chief characteristics such as abstractness. 
precision, generality, logicul nature, etc. Mathematics has too long been taught 
by I he rule of thumb mediod. It has almost been taught as mechanics is 
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uuigln U) Lin iincJuciitcJ peM'son in a motor workshop. Certain rules arc given 

10 llic students \cry oi'lcm without proofs or with proofs by intimidation or 
with proofs by vaving of hands or with proofs resting on the authority of 
the teacher. The students are expected to apply these rules to numerous 
examples and they have to go on applying these rules till they are eompleicly 
'brain waslied' and forget their initial objectives of the rules. 

The teaching of mathematics at the secondary school stage is so defec- 
tive that very often a student has to unlearn at the college stage or at the 
research stage whatever he has learnt at the school stage, since he has not 
really or correctly learnt it. The unlearning is a painful and difficult process. 

1 1 is, therefore, necessary that only correct mathematics shot: ''I ■ iu 
correctly at the secondary school stage. The instructional problems of secon- 
dary school mathematics have been concerned with ways in which students 
learn mathematics; methods of teaching mathematics; and the implications of 
effectual mathematical instruction. 

No w processes and new points of view in mathematics have provoked a 
revolut It'll HI many countries during the past decade^ which have resulted in 
L-mphasi^ wow being given to eon;:epts and techniques that could he found only 
in grad.iLitv courses prior to that time. Accordingly, most icachers should 
expect l!ic noiiUa)f view of modern mathematics to he an extension of the one 
developed la a^cir under graduate training. In many cases the new concepts 
and tecirvtjuc^ are easier than the old. ilowever. it is quite essential that 
one be uni : to i corient his thinking if he wishes to appi-cciale fully the new 
pomt of \ ; ' which so thoroughly permeates modern malhenuitics. 

The ,!.mificance of modern mathematics as a part o\' oui' scientific culture 
has bcL-n e >Uihlishcd. It represents a way of thinking that should be under- 
stood by liiuii school teachers and should underliL- the mathematical instruction 
of junior and senior )iigh-school students. While ue shall not be teachiniz 
much modern mathematics at the high school levci, we can not avoid providing 
our students with an introduction to mathematics. Will it be the inathematics 
of 300 B.C. ? Or the tnuthematics of the 1 Sth century ? Or the mathematics 
of the 2()ih Century '! Only research on mathematies cducatum can give answers 
to these questions. 
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Research bearing on MaUiemiitics education in our country is neither 
sufficient in quantity nor commendable for quality. The bulk of the work 
falls into the category of studies which bear only indirectly on the methods of 
teaching. There have been a total of 335 studies in Mathematics Education 
at the M Ed. and Ph. D. levels in all the Indian Universities from 1939 to 
I <>06. This number also includes the studies completed in Rajasthan 
and Kerala Universities upto 1973. The number of studies conducted at 
the Ph. I). level is only two. 

TAHli, 1 

ClassificaMon of Research Studies in Mathematics Educarion 

( 1939--1966) 



. iNi). Area 



No. and percentage of studies 



Achievement. i \ 7 (35.00) 

( i ) Construct; m of Achievement 

^^'"-^'^^^ J 14 (97.44) 

( ii ) Interdiscip. fKiry Achievement 3 ( 2 55) 

l')i;ignosis. 56 (1 6.71) 

( i ) Diagnosi!. Icsts 23 (41 07) 

( ii ) lirrors in Mathematics 17 (3Q 3^^ 

(iii) Difficulties in .Mathematics (28 57) 

Vlathemalics Teacfi ng 1^ (|0,44) 

( i ) Methods of Teaching 3Q -72) 

( ii ) Problem-solvi- g I ^ 2 §6) 

(iii ) Concept P'ormaiion 4(11 42) 

Evaluation. 27 (8.06) 

{ i ) Causes of Backwardness J5 (35 

( ii ) Causes of Failures 5 (18 52) 

(iii ) Evaluation ^25 93^ 

Curriculum. 24 (7. 1 6) 

( i ) Correlation in Mathematics 9 (37 5QJ 



( II ) (Curriculum Studies 



15 (62.50) 
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S.No. Area No. and percentage of studies 



6. Mathematical Understanding. 21 (6.26J 

( i ) Mathematical Ability 20 (95.24) 

( ii ) Test of Understanding ( 4.7 6) 

7. Teachin • .lids. IS {5..' ■ 

( i ) Textbooks 1 2 (66.66) 

( ii ) Teaching Aids 6 (33.33) 

8. Attitude, Achicvment and 

Socio-Economic Status. 17 (5.07) 

( i ) Attitude anviirds MathematiLo 12 (70.59.) 

( ii ) Relationship between Attituc;:^^ 

Achievement and Socio-Economic Status 5 (29.41) 

9. Interest, Intelligence and Achievement. 11 (3.28) 
( i ) Relationship between Interest, 

Achievement and Intelligence 5 (45.45) 

( ii ) Interest towards Mathematics 6 (54.54) 

10. Professional Preparation of 

Mathematics Teachers, 4 (1.2) 

( i ) Professional Preparation 3 (75.00) 

(ii) Mathematics Teacher 1 (25.00) 

1 1 . Status of Mathematics 2 (0.60) 

1 2. Cheating 

1 (0.30) 

13. Functional Thinking 1 (0.30) 

14. Contribution of Indian Mathematics 1 (0.30) 



Total 335 (100.00) 



Research at M. Ed. level has been done in various areas. 117 (35.00 
f)cr cent) studies, have been conducted in the area of Achievement. Out of 
this total 1 1 4 (07.44 per cent) studies are in the field of construction of 
Achicvcn;cnt Tests, while 3 (2.56 per cent) studies are in the field of Inter- 
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disciplinary Achievement, where aehievenu in Malhematics has been 
comp;: 'i lovcnient in other subjc\ 



111 UiL ..iu . > 1 ino is a total number of 56 (16.71 per cent) studies 
have been conducted. Out of this total, diagnostic tests have been constructed 
in 23 (4 1,07 per cent) studies. The Errors in Mathematics have been studied 
in i7 (30. 36 per cent) studies while the dilTieulties in Mathematics have been 
istudied in 76 (28.57 per cent) studies. 

The next area is Mathematics teaching where a total number of 35 
(10. 44 per cent) studies have been completed. Out of this total, a good 
number of studies i. e,, 30 (85, 72 per cent) have been done in the Methods 
and Teaching of Mathematics, Only 1 (2,86 per cent) study has been done 
in the area of Problem Solving while 4 (11,42 per cent) studies have been 
done on concept formation in Mathematics. 

27 (8,06 per cent) studies are conerned with investigations into the 
causes of Backwardness, Causes of Failures and Evaluation. 15 (55.55 per 
cent) studies have been done in the area of Backwardness while 5 (or 18.52 
per cent) studies have been completed in the area of causes of failures, 
K (25.0 3 per cent) studies have been completed in the area of Evaluation. 

In the area of Curriculum, 24(7.16 per cent) studies have been conduc- 
ted. 9 (37.50 per cent) studies are related to the Correlation of Mathematics 
while the remaining 15 (62,5 per cent) studies arc Curriculum studies in 
Mathematics. 

The next field is Mathemalic:il Understanding where a total number of 
21 (6.26 per cent) studies have been conducted which include 20 (95.24 per 
cent) in the area of Mathematical Ability and 1 (4,7 6 percent) in Const- 
ruction of ^l est of Understanding. 

IS (5.37 per cent) studies have been completed in Text Books and 
Teaching Aids, In the former area i. e.. Text books 12 (66,66 per cent) 
investigations ha\e been tlone, while in ihe :nca of Teaching Ai.is 6(33.33 per 
cent) studies ha\c i . Mulii.icd, 
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In the field of relationship between Aititdcie, Achievement and Socio- 
Economic SUitus and Attitude towards Mathematics, in all 17(5,07 per 
cent) studies have been carried out. 12 (70.59 per cent) studies are on 
Attitude towards Mathematics and 5 (29.41 percent) are on the Relation- 
ship between Attitude, Achievennent and Socio-Economic Status. 

The next area is that of Interest, Intelligence and Achievement where 
1 I (3,28 per cent) studies have been completed. In 5 (45.45 per cent) 
studies a rehitionship between Interest, Achievement and Intelligence has 
been investigated while in 6 (54.54 per cent) studies the Interest towards 
Mathematics has been studied. 

In the field of Professional Preparation of Mathematics Teachers, in 
all 4 (1.2 per cent) studies have been carried out. There are certain other 
fields where the number of studies carried out is very small. These fields are 
Status of Mathematics with 2 (0,60 per cent) studies, cheating with one 
study and Functional Thinking and Contribution of Inkian Mathematics with 
one (.30 per cent) study each. 



TABLE 2 

University \Mse Classification of Research Studicij in Mathematics Education 

(1939-1966) 



Name of the 


No. of 


Precentage 


Rank 


University 


Studies 


of Studies 


Madras University 


44 


13.13 


1 


Bombay University 


34 


10.1 5 


2 


Delhi University 


28 


08,35 


3 


Baroda University 


26 


07,76 


4 


Osmania University 


23 


06,86 


5 


Allahabad University 


19 


05 67 


6 


Saugar University 


IS 


05,37 


7 


Liicknovv University 


16 


04,77 


8 


Kerala University 


15* 


04,47 • 


9 


Naiipur I'niversitN 


14 


04.18 


10 



14 



23 



Name of tlie 


No. of 


Precentage 


D n M Ij' 

Kanlc 


IJniversity 


Studies 


of Studies 


Patna University 


13 


03.88 


1 1 


Rajasthan University 


10* 


02.98 


1 Z. 3 


Andhra Pradesh University 


10 


02.98 


1 Z. J 


Sardar Patel University 


09 


2.68 


1 A ^ 


i Punjab University 


09 


02.68 


1 4. J 


Gujarat University 


09 


02.38 


1 O 


Agra University 


07 


02.08 


I 7 
1 / 


Jabalpur University 


05 


01 .50 


I O.J 


Utkal University 


05 


01.50 


1 R ^ 
1 o . 3 


Goiakhpur University 


04 


0 1 .20 


Z 1 


Aligarh University 


04 


0 1 .20 


Zi 


Vikram University 


04 


0 1 .20 


Z 1 


Mysore University 


02 


00.60 


23 


Biliar Univerj;ity 


01 


00.30 


27.5 


Banaras University 


01 


00.30 


27.5 


Calcutta University 


01 


00.30 


27.5 


Visva Bharti University 


01 


00.30 


27.5 


Jamia Mili;i Is lamia University 


01 


00.30 


27.5 


Kurukshetra University 


01 


00.30 


27.5 


Punjabi University 


01 


00.30 


27.5 


S. N. D, T. University 


01 


00.30 


27.5 


Total 


335 


100.00 





Research studies in the field of Mathematics Education have been taken 
up by 31 Universities in India during the period 1039 to 1966. The number 
(31) looks promising but when wc analyse the studies we find that in only I I 
universities the number of studies in the area of Mathematics Education is 
above 10. The highest number 44 ( I 3. 1 3 per cent) is from Madras University, 

*In these Universities the research studies conducted at the M. Ed. 
level up to 1973 have also' been included. 
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which tops the hst. The second rank has been obtained by Bombay University 
witii 34 (10.15 per cent) studies to its credit. The next rank has been obtained 
by Delhi University with 2S (S.35 percent) studies. It is followed by Baroda 
University with 26 (7.76 per cent) studies, Osmania University with 23 (6.86 
percent) studies and Allahabad University with 19 (5,67 per cent) studies. 
I he next three ranks are held by Saugar, Lucknow and Kerala Universities 
with IS (5.37 per cent). 16 (4.77 per cent) and 15 (4.17 per cent) studies, 
respectively. The number of studies in the Kerala University also includes 
studie,s conducted up to 1973. 

In Nagpur University only 1 4 (4. 1 S per cent) studies have been 
conducted while in Patna University 13 (3.88 per cent) studies have been 
conducted. An equal number of 10 (2.98 per cent) studies have been cond- 
ucted in Rajasthan University and .Andhra Pradesh University, but this 
number ( 10) in Rajasthan University also includes the studies conducted 
during the period 1967 to 1973. Sardar Patel and Panjab Universities 
eon\e next with 9 (2.68 per cent) studies each to their credit, 8(2.38 percent) 
studies and 7 (2.08 per cent) studies have been conducted in Gujarat and 
Aizra Universities. respectively. The 7 studies in Agra University also 
include the two studies conducted at the Ph. D. level. .labalprr and 
Utkal universities come next with 5 (1.5 per cent) studies each to their credit 
which are followed by Gorakhpur, Afigarh and Vikram universities with 
4 (1.2 per cent) studies each to their credit. 

A rank of 23 has been occupied by My.sore University with only 2(0.6 
per cent) studies. The remaining 8 Universities from the total of 3 1 have'only 
I (1^.3 per cent) study each to their credit. The names of these universities are 
\]\\\:\\\ Ranaras. Vishva Bharti. Calcutta. Janiia Milia Islamia, Khrukshetra, 
Punjabi and S.N.O.T. 

One ol' the reciuirements of the M. Ed. degree in the Indian universities 
is (he submission of a report or a dissertation as part fulfilment of the 
dcLMve. Studies conducted hy the students of M. Fd. having mathematics 
h.i>;kuround haNC been classilied in various areas such as Achievement, Diag- 
niuis. Mathcp.iaiics Teaching. Backwardness. I*'ailure and Hvaluation* Curric- 
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ulum. Mathematical Understanding, Textbooks and Teaching Aids, Attitude, 
Achievement, Socio-Economic status and Attitude towards Mathematics, 
Interest intelligence and Achievement, Professional Preparation, Status of 
Mathematics, Functional Thinking and Contribution of Indian Mathematics, 

Barring two Ph, D. theses, research studies conducted at the M, Ed, 
level alone are available. The investigations mostly bear on common problems 
in the iield of Mathematics Education, Some of these studies often end with 
the enumeration of errors or the auses or various difficulties without proceed- 
ing to arrive at any perceptive conclusions or suggestions touching on the 
basic reasons. Very few experimental studies have been carried out. These 
arc mostly ol" the action research type and cannot be considered a significant 
contribution to the theory of teaching mathematics. As the context of mathe- 
niali-^s i,s universal, unlike that of some other subjects, duplication of research 
could have been avoided but, unfortunately, most of the research scholars in 
one university arc unaware of research developments in otl^er universities in 
the country. Attempts to integrate findings are, therefore, rare and no studies 
can be traced which try to test the conclusions of earlier works. Many of the 
studies constitute random attempts and adopt a fragmentary approach to the 
problem of teaching Mathematics, 

Gaps and Neglected Areas 

It srems that the significant facts which we have considered do not 
appear to have influenced research in Mathematics Education in the Indian 
Universities to an appreciable extent. This is evident from the analysis of 
problems investigated in the Indian Universities for the. last few years. This 
-analysis leads to the following conclusions : 

1 . The quantum of research in mathematics education in general and 
that at the Primary level in particular, is very meagre. However, in recent 
years, comparatively a greater interest seems to prevail over research in 
problems of Mathematics Education at the primary level. 

2. The quantum of research in the area of testing is comparatively 
Uirge but in areas such as history of mathematics, professional preparation of 
teachers, and development of mathematical concepts is negligible. Undoubtedly, 
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testing is an importunt area but too much importance given to it seems to 
have adversely affected research in other sectors. 

3. The quantum of experimental studies in almost all areas of research, 
such as curriculum, methods and techniques of teaching, preparation and use 
of instructional materials including textbooks and teaching aids, psychological 
aspects of learning mathematics, and so on, are practically negligible. Except 
one study in the area of methods and techniques of teaching all others belong 
to normative type. 

4. Research in areas as programmed instruction, mass media communi- 
cation etc., have not come under the purview of research at all. 

5. Although behavioural problems in mathematics classes are quite 
common, only one study, 'Cheating in Mathematics Classes' has been 
taken up. 

Thus research in Mathematics Education is vitiated by several ills. 
Very few people realise the need for research in this area but this does not 
prove that our researchers are incapable to do research in Mathematics 
Education. 

Suj;gcstions for Improvement 

A special effort has to be made in future to carry out rigorously 
designed research work in mathematics, and care should be taken to avoid 
duplication of work. It is imperative to determine the effectiveness 
of various teaching methods which are practised at present and to 
ascertain their applicability according to individual differences in pupils. New 
methods are required to be tried out in all the areas. Research work 
pinpointed on specific topics rather than 'general' should become the 
pattern. 

in the light of the above observations, a few suggestions for improving 
the existing conditions are off-red: 

1 . Research in mathematics education at the secondary and primary 
level should be developed. 

2. Research in the following areas may be conducted with particular 
reference to mathematics education : 
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(a) Analysis of instructional processes 

(b) Techniques for effective instruction 

(c) Supervision of instruction, and 

(d) Training (Prc-service and In-service) for teachers at both levels. 

3 . As research should stimulate and cause innovations, greatei 
proportion of studies of experimental type may be conducted atleast for a 
few years to come. ^ In this context, the following areas of research are 
suggested: 

(a) Development of syllabus including topics from modern mathema- 
tics, both for primary and secondary levels 

(b) Preparation and use of instructional materials, work-books, hand- 
books, text-books and teaching aids 

(c) Preparation and use of programmed materials 

(d) Effective use of mass-media communication 

(e) Development of mathematical concepts, and 

(f) Effective teaching of Mathematics. 

Needed Research 

A committee on Mathematics Education headed by Arora (1975) has 
suggested various fields in mathematics education where the research scholars 
at the Ph. D. and M. Ed. levels may work. 

Specifically, the areas of Mathematics Education, which may be taken up 
For investigation and research are : 

1. Aims and objectives of Mathematics and Mathematics Education- 
Role of mathematics 

2. Learning experiences of the pupils at various stages of Education 
^. Processes and techniques of teaching of mathematics 

4. (a) Professional preparation of teachers 
(b) Dissemination of information, and 

5. Procedures and problems of evaluation of various facts of mathe- 
matics education at micro and macro levels and their folio w-up. 
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The over all objective of mathematics education is to improve the 
ity of education in mathematics in the country. 

A list (partial) of problems in mathematics education is given below : 

1. Determination of objectives of teaching mathematics at : 

(a) Primary (b) Middle (c) Secondary, (d) Higher Secondary 
(e) College and (f) University levels, in Indias. 

2. Spelling out the social, cultural and economic factors that influence 
the determining of the programmes in mathematics 

3. A study of interdisciplinary give and take of mathematics 

4. Researches into history of mathematics with particular reference 
to India and its interjection into high school and college curriculum 

5. A study of principles of learning and their applications to mathe- 
matics. Comparison of their efficacies 

6. Identification and a comparative study of non-cognitive variables 
(intcrgst, motivation, confidence, fear) effecting learning of mathe- 
matics 

7. Gradation of concepts and curriculum design in mathematics 

8. Study of (aj Syllabi, (b) Textbooks (c) Multi-media aids pertaining 
to learning situations in mathematics 

9. Determination of various strategies or methods of teaching and a 
comparative study of their effectiveness 

10. A comparative study of curricula of mathematics at various stages 
in different countries 

i 1. Case study of mathematics classroom 

12. (a) Skills and competencies especially required in mathematics 
teaching 

(b) Objectives of teacher training-extension service; prc-service; 
in-service. 

(c) Critical study of syllabuses and curricula 

(d) EfTective supervision of mathematics teaching programmes 
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(e) Role of teacher associations in developing professionalism 
among teachers 

13. (a) Role of research in mathematics 

(b) P.evie^v of exi^nng reseimh 

(c) F:: uVii .-;Ty;* -^-v avenuc- of researci' 

(d) Problems . M>:eminatic n of researcr; 

(e) Consume^ :,\ . ^^srion of research 

(f) Comprehensr.c bibliography of journil^ if mathematics educa- 
tion and research in mathematics edu., n 

(g) Study of innovative programmes in r^. '.umaiLcs 

14. Critical over-view of the examination sy^te in mathematics at all 
levels and it^ npact on methods of teac. 

15. Content of q^^stion papers-a critical stu(i\ 

16. Evaluation o; all of the above steps. 

17. Construction of tests : criteria based tests, cognitive.tests, etc. 

18. Examination of standard achievement tests, especially the tests 
prepared by N.C.E.R.T. 

19. Study oi' feed back : How evaluation brings-in changes into objec- 
tives itself ? 
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Research In Science CurricEliim 



In the last iv ^ decadti:. in Tad'a, many atxempts ha^ve a^Jti-rrn made to im- 
prove school curricula in gemirzir and science curricula in purtirainr. The agencies 
that have made attempts in rhis direction are functioning both at the Central 
level as well as the state le\ci. Al the national level the National Council of 
Educational Research and Training^_and the All India Science Teachers Asso- 
ciation have attempted to dsr^tise new curricula. At the state level, the Boards 
of Secondary Education and State Institutes of Education did pioneering efforts 
to improve science curricula. These agencies worked in three directions to 
improve the curricula. First the new syllabi was prepared, second text books 
were written, and thirdly, some states attempted re-training of the school 
teachers in the light of new curricular demands. There ^rti many questions 
concerning science curriculum, which are to be answered v^r bi,;:i2:ing about an 
eilective impact on the students. The researches conducted in ims field may 
help in giving some guide lines for this purpose. 

Ghosh and Gupta (1^68) writing in T/ie Third Indian Ycear Book of 
Education record that educational research has developed in .India only recently 
and whatever researches ha.ve been done since 1939, curriculum is a very 
neglected airea. Curriculum development cannot be studied in isolation from 
other educational endeavours. The efforts made in other countries for the 
development of curricula aire also related to Indian situation. Therefore, 
a gestait view will help in dcviiloping new programmes. 

It is evident that sinct^. 1956, the beginning of the Physical Science 
Study Counmittee Project, U.S. A. many educational changes took place through 
curricular programmes. The last two decades are characterized by givu' . 
(1) advLinced level subject matter at earlier ages and grade levels; (2) contn- 
butioT> : r university scholars as principal ageais in reformulating the content 
.^j^^ ...jsses .m' instruction in each of the major disciplines at bothutke 
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ary and secondary irvck. < 3) efforts to apply the mode of inquiry in 
ic: Jiing; and (4) reorgj-iizing .ontent on conceptual schemes that presumably 
c -rrprise the structure ofknr v .-dge within each discipline. 

The above mcntioniu V uinges are being reflected in curricular mate- 
rs- developed in the wc-urrn -ountries. In Indian situations much remains 
* ^ done. The efforts r:.^... after Independence need further improvement 
• -ng fundamental chL-z^.^in the existing curriculum. This demand is 
luiL-nt from the follovvjng ocsei^utions : 

The Report of the Education Commission (1964-66) records that, 
'\Liiainst the background • he striking curricular developments that are 
u : !g place abroad, ihe curriculum in India will be found to be very 

n^n »vv!y conceived and largn^ly out-of-date. Education is a three-fold pro- 
cess c.f imparting knowledge developing skills and inculcating proper inter- 
ests, attitudes and values, vjur schools are mostly concerned with the first 
part ■ r the process-the imparling of knowledge and carry out even this in an 
im s ii\ i s j ac t c.'i ry w uy . ' ' 

Similarly, Desai and 'r.oy (1974) writing in A Survey of Research in 
r:.: . ation mentio:!) '"agains: :he background of curriculum developments in 
the .advanced corntries, in India it is narrowly conceived, therefore, it is 
urizi^ntly needed that fundamental research should be executed to provide 
em-pirical :f:i:undations for curricular change." 

It v%: I not be ^ic: of place to say that many times nirricuium is based 
upon a na:-)wly co: . . -d definition, which directs the teacumg methodology 
and instructional i\i-.ri : n needed for teaching. * It needs a. drastic change. 
I hedetiniticm grv- in Report of the Secondary £ducat ion Commission 

(1052-53 ) seems io v most appropriate for bringing this change. It 
-:ras been denned --s the totality of experiences that pupils receive through 
:nc manifold ;acrivu:es that^o on in the school, in the classroom, library, 
;-iboralo;rv,.work.!io- piayimimds and in numerous informal cciitacts between 
t e; ic h ers j^z-u p upsiisv ' ' 
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Mo I oi th- -unicular proje.zs in India kick research support But the 
National Council : Educational Research and Training has given some impetus 
in this direction throu.ih the preparation of text books, teaching aids, supp- 
lementary matcriu! anu the new evaluation procedures, A prestegious effort 
was made in the >. science curricula for the middle classes. In this effort 
UNESCO th )ug:i 'JN' fEF helped a lot, A new scheme for primary curri- 
culum in s :cn<: '^va ii:jveloped by the National ouncil of Educational 
Research ar- Tr; v hich was :iccc:ned by many viates in the country. It 

is easy to u^acr-ii: ihat the efforts made by the NCERT have created 
conducive climate i-rr ih. development of new curricula. 

The area of i^iculum developmeni can be divided into many sub-areas 
for the purposes of research. The sub-areas are : 

1. Place o ^.icnce in the School Curriculum 

2. l^'storiual Development of Science Curriculum 

3. DrrvclopriLMit of Curricd^L-ira 

4. Scope and Organization oi Science C incepts in Planning the Curri- 
culum 

5. Trends in Science Curriculum 

6. ^-ciencc Curriculum Enrichment Programmes 
^'urricuIum Evaluation : 

a) Formative Evaluation 
n) Summative Evaluation. 

In ; ]!,:. rcs-jarch in science curricuhmi die rjot encompass all thr ahovie 
mcnlmnL:,: -n^-^r;:as. Or' - M. Ed. and ~*::h. D. -uinokLr.^ have atrcmptea -CHXi^: 
stur m ro''Crr:.'d faii^'^ sub-areas. Tiie. resear:hes ava.iable so far all nic 

1 . .ace of bciencc in school curricula 

2. ;listorical studies on science curriculum (le\elopmcnt 

3. "Ocvck)pmcnt of syllabus or criteria nec.icd for the development of 
syllabus 
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4. Scope of science syllabus 

5. Recent trends in science curr:rulur: 

. 6. Sconce curriculum enrichmeni programmes. 

Actual Positiou 

Nearly 404 studies have been concio^r^d in the field of science education 
at the Ph.D. and M,Ed. level in the varii: us universities of this country. There 
are only 36 studies, :hat is only 9 per c:::^n: have been attempted in the area 
of science curriculum. 



TABLE r 



Classificaninn of Studies on Science Curriculum Research 

( Area-wise ) 



Sub-area> 



Rank Percentage 



1. Development of Syllabus or 
Criteria needed for T^e 

Development of Jahi.; m 

2. Scope, of the Science j^yilai^Lis 

3. Place of Science in xrw Scn.n^ol 
Curricula. 2 

4. Historical Studiies fi;'; '\:k;rice 
Curriculum D.evelopnri-tM 'J 

5. Recent Trends in Sc .x^ CurricuiaTn 

6. Science Curriculum Enrichment 
Prosmiimmes. i 



50.0 
36.1 

5.5 

2.8 
2.8 

.2.8 



100.0 



TABLE 2 



Classification of Studies on Science Curriculum Research 

( University-wise ) 



No, of studies 





University 


I 


II 


III 


IV 


V 


VI 


Total 


-Rank 


Percentage 


1. 


Bombay 


6 


1 




2 






9 


1 


25.0 


2. 


Delhi 


4 




I 


1 




1 

1 


7 


z 




3. 


Allahabad 


I 






4 






5 


3 


14.8 


4. 


Madras 


' 1 


— 


— 


2 


— 


— 


3 


4 


7.9 


5. 


Osmania 






I 


1 






2 


6.5 


5.5 


6. 


Sagar 


2 












2 


6.5 


5.5 


7. 


Gujrat 


I 






1 






2 


6.5 


5.5 


8. 


Kerala 


1 






1 






2 


6.5 


5.5 


9. 


Sarchir Patel 


1 












1 


10.5 


2.7 


10. 


Vikram 


1 












1 


10.5 


2.7 


1 1. 


Rajasthan 








1 






I 


10.5 


2.7 


12. 


Mysore 










1 




1 


10.5 


2.7 






1 S 


1 


2 


13 


1 


1 


36 




100.0 



In this area, there arc many sub-areas and for the sake of classification 
the following sub-areas haves been selected : 

I. Place of science in the school curriculum 

II. Historical studies on science curriculum-development 

III. Development of syllabus or criteria for the development of syllabus 

IV. Scope of science syllabus 

V. Trends in science curriculum 

VI. Science curriculum enrichment programmes. 

The first place in the rank order (Table 1) has been secured by the sub-area 
•Development of syllabus or criteria for syllabus development''. The total number 
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of such studies is 18 wliich is 50.00 per cent of the total number of studies in 
the field of curriculum. 

The second place goes to the ''Scope of the science syllabus". This sub- 
area also covers such studies as examination of syllabus; reactions of teachers 
towards syllabus etc. The total number of such studies was 13 which is 36.1 
per cent of the total number of studies. 

The other four sub-areas (as given in the Table) of science curriculum 
did not attract the attention of the researchers; "Place of science in the school 
curriculum" was attempted by two researchers out of the thirty six studies. It 
covers 5.5. per cent of the total number of studies in this area. "Historical 
studies on science curriculum development", "Trends in science curriculum", and 
"Science curriculum enrichment programmes," included one study each. All these 
sub-areas covered 2.8 per cent only of the total number of the studies. 

These studies in the field of science curriculum have been attempted 
in twelve Indian universities. The maximum number of studies, that is, 
nine were conducted by liombay ■ University and next to it is Delhi 
University (seven studies) followed by Alhihbad university (five studies). 
Other universities eonducicd from one to three studies only. The attempt is 
not significant. 

The above mentioned studies cover one Ph. D. work, entitled "A Tenta- 
tive Course of Study in General Science for the S.S.C. Examination" and the 
'remaining are M.EJ. dissertations. It has been observed that most of the 
studies lack a theoretical base and a rationale was not available for the deve- 
lopment or evaluation of science curricula. Researchers used the instruments 
prepared by themselves. The reliability and the validity of the instruments is 
not known to this reviewer. 

Curriculum Trends 

The development of the currieular r' 0gr;immcs in science can be divided 
into three phases. Since 1 956 the beg;:-.ning of the Physical Science Study 
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Committee Project, many Secondary School curricular projects were^initiated in 
U.S.A. Most popular among these projects were 5 

( i ) Physical Science Study Committee Project, 19 56 
( ii ) Chemical Bond Approach, 1959 

(iii ) Chemical Education Material Study Project, 1960 

(iv) Biological Science Curriculum Study, 1959 
( v) Earth Science Curriculum Project, 1963 
(vi) Harvard Project Physics, 1964. 

These curricular projects influenced the Elementary School Science 
resulting thereby the beginning of the Elementary School Science Projects. In 
the second phase of the development of the science curricular projects, for 
elementary schools, the following projects were started in USA : 

{ i ) Elementary Science Study, 1960 

( ii) Science : A Process Approach, 1962 

(iii) Conceptually Oriented Programme in Elementary Science, 1965 

(iv) Science Curriculum Improvement Study, 1962. 

In the third phase, the emphasis was laid upon consolidation rather than 
expansion. These projects subscribed to the significance of the nature of the 
discipline and processes of science. The efforts included text books, supple- 
mentary reading material and films etc. They used formative as well as 
summalive evaluation for determining the efficacy of the material. 

These materials influenced the teaching of science at all levels in most 
countries. Some nations developed their own materiaL The Nuffield Science 
Teaching Projecet in U. K. is one of them. These efforts led to the four 
curriculum problems highlighted by Connely (1969). These are the problems 
of : 

1. Determining goals 

2. Selecting content 

3. Organizing content 

4. Evaluating curricula. g 
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These four prablems do not include all possible curricular problems 
but it becomes sufficiirntly comprehensive if we add to this h'st the problems 
related to teadhsrs ar^ii teaching. 

Needed Research 

A. -rfef list of the suggestive problems in the science curriculum develop 
ment is foIFows : 

How are fhe aims of education related to the planning of science 
curriculum ? 

2. Wh^r are the suitable and effective methods of organising science 
cirr~;cula ? 

3. 1: ^rmatsve evakiatian needed ? 

4. ..t are the effects of existing curricula on the development of ; 
understaading of the nature of science 

(b; niterest in science 
: process of science 
' i)) a:iitiudes towards science. 

5. :3Env much emphasis is given on the development of effective 

-urriliues ? 

t3. ^ hat is rhe cll'ect of science curriculum in the development of 
problem solving skills in different grades ? 

7. What is the place of history and philosophy of science in science 
ciurricula ? 

What IS the relationship of specific scientific concepts and the 
dGvelopmental stages of children ? 

9. Haw are concepts formed among the children of different grades ? 

10- N^ iat is tine role of summative evaluation in the improvement of 

JiiiLinic:: curricula ? 

ir. Bow best to determine the efficacy of science curricula through 
summative evaluation ? 
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Research in Methods of Teaching Science 

In a period of science and technology dominance, new methods of 
teaching are emerging with a rapid pace. The word ^method' has a Latin 
origin which means *mode' or 'way*. For educational purposes the word 
'method' implies communication of knowledge to the learner. It also 
includes acquisition of knowledge and skills on the part of the learner. 
Wallen and Travers in the Handbook of Research on Teaching (Gage» 1963) 
have mentioned that the research on teaching methods is the study of 
consistencies in the behaviour of teachers and the effect of these consistencies 
on the learning processes. For example, teachers djffer from one another 
to the e.xtent to which they allow students to choose classroom activities, and 
the extent to which they emit information, and in the emphasis they place 
on grades. 

In this country some studies have been attempted in this field. In- 
spite of this, methods of teaching are based either on the philosophical 
traditions or on the personal needs of the teacher. Little has been done to 
design teaching methods in terms of established principles of learning. 

In advanced countries, some efforts have been made to relate teaching 
methods with principles of learning. This has happened only in the last 
three decades when Skinner and others started taking an interest in teaching 
inoihods. 

Beginning from Socrates, over the years a number of teaching methods 
have evolved. It can be assumed that the Socratic method and the Monte- 
ssori method arc related to the principles of learning. Still it is to be 
established that Iheir use in the classrooms reflect direct relationship between 
teaching and principles of learning. The use of educational technology has 
given a new dimension to teaching methods which incorporate principles of 
learning on the one hand and the use of mechanical devices on the other. 
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Over the years a number of teaehing methods have been evolved by 
the teachers. Among the most popuhir methods are the recitation method, 
the lecture method, the discussion method and the project method. Since 
Skinner's (1954) contributions, Programmed Learning, Computer-Assisted 
Learning and use of Teaching Machines have gained currency. The use of 
Team Teaching is also gaining popularity in some parts of the world. Micro- 
teaching is a recent welcome addition to the existing list of teaching methods. 

The use of teaching methods differs from one teacher to another 
but for the sake of systematic study, all teaching methods can, by and large, 
be grouped as follows : 

1. Oral Methods 

(a) Talk 

(b) Narration 

(c) Lecture » 

(d) Discussion. 

2. Observation Methods 

(a) Demonstration 

(b) Lecture-cum-demonstration. 

3. Practical Methods 

(a) Experimentation 

(b) Laboratory work 

(c) Activity 

(d) Project 

(c) Discovery Learning or Inquiry Approach/Heuristic/Problem Solving, 

4. Methods Rased on Technical Aids and Miscellaneous 

(a) Teaching thiough Television 

(b) Teaching through Teaching Machines 

(c) Programmed Learning 

(d) Team Teaching 
(c) Micro-teaching. 
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In this paper, the above mentioned general classification of teaching 
methods has been made as follows : 

1. Lecture and demonstration methods 

2. Discovery/Experimentation/Laboratory work/Project method/ Problem 
solving method/ Heuristic method 

3. Methods based on the use of mechanical devices 

4. A combination of two methods, or, a comparision between two 
methods. 

N. R. Pillai in the Third Indian Year Book of Education (1968) has 
observed that the research on methods of teaching science in India has not 
kept pace with the breadth and rapidity of scientific advancement in this 
country and the tremendous importance of science teaching in general. 
He further observes that no research work at Ph. D. level has been conducted 
in this area and only a few research studies at the M. Ed. " level are 
available. 

Table I provides an information about the different areas covered by ^ 
the different researchers in the Indian universities : 



TABLE 1 

Classification of Studies on Methods of Teaching 
(Area-Wise) 



Sub 


-Areas 


Frequency 


Rank 


Percentage 


1. 


Use of Two methods 


5 


1 


35.7 


II. 


Di.scovcry, Laboratory, E.xperimen- 










tation. Project, Problem-Solving, 










Heuristic 


4 


2 


28.6 


nr. 


Lccture-cum-Demonstration 


3 


3 


21,4 


IV. 


Methods based on the use of 










Mechanical Devices. 


2 


4 


14.3 




Total 


14 




100.00 
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TABEL 2 

Classification of Studies on Methods of Teaching 

(University-wise) 



University 


I 


If 


No. of studies 
III IV 


Total 


Percentage 


1. Aligarh 


1 






2 


3 


21.5 


2, Alhihabiid 






1 




I 


7.1 


3. Bnroda 




1 






1 


7.1 


4. Delhi 


2 








2 


14.3 


5. Madras 


1 


I 






2 


14.3 


6. Mysore 




I 






1 


7.1 


7. Osmania 


1 


1 


2 




4 


28.6 


TOTAL 


5 


4 


> 3 


2 


14 


100.0 



The Actual Position 

Nearly 404 studies have been conducted so far in the field of science 
education at Ph. D. and M. Ed. levels in various Universities, in this 
country. Only 14 studies, that is, 3.5 per cent have been conducted in the 
area of Methods of Teaching Science, which may be divided Into four broad 
areas such as Lecture-cum-Demonstration, Discovery, Laboratory, Experi- 
mentation. Project, Problem Solving, method based upon the use of 
Mechanical Devices; and the use of two methods or comparison of two 
methods. 

The first place in the rank order has been secured by the category 
where researchers used two methods, or compared two methods to find out 
the effectiveness of one method over the other. The total number of such 
studies is 5 or 35.7 per cent of the total number of studies in this field. 

The second place has been occupied by the category, namely 
Discovery, Laboratory, Experimentation, Project, Problem-solving with 4 or 
28.6 per cent studies to its credit. In this category, studies have been 
conducted to determine the relative educational value of two methods such 
as demonstration and laboratory; traditional and problem solving; observa- 
tion and experimentation, etc. 
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Studies of an experimental nature have been conducted to find out 
the relative merit of lecture and demonstration methods. The number of 
such studies is 3 which occupies third rank with 21 A per cent. 

The category, namely methods based upon the use of mechanical devices 
indicate 2 or 14.3 per cent studies and occupy the fourth rank. Both of these 
studies have been done on Programmed Instruction. In one of these studies 
the effectiveness of Programmed Instruction in Physics has been studied while 
in the other a comparison has been made between Programmed Instruction and 
Conventional Methods. Both these studies have been conducted in the same 
subject. Physics. 

The analysis of research shows that only seven universities have 
encouraged studies on thc^ Methods of Teaching Science. The highest number 
of studies 4 or 28.6 per cent have been carried out in Osmania University. 
The second rank has been occupied by Aligarh University with 3 or 21.5 
per cent studies to its credit. The third rank has been shared by Deiki and 
Madras universities where 2 or 14.3 per cent studies have been condncEe^ in 
each of these universities. I or 7.1 per cent studies have been condicted in 
eac::: of the three universities of Allahabad, Baroda and Mysore. 

The above mentioned analysis confirms the reporting of Kki (1968) 
thai!: the universities of Calcutta, Gorakhpur, Jabalpur, Rajasthan. Utkal and 
Vikram have conducted almost no research on methods of teaching science. 
No university has covered all the areas of this branch of knowledge. 

It has been observed that most of the researches have used question- 
naire technique and some of them have used experimental and control 
groups for teaching tWQ..c|ifferent methods. Surprisingly, a thorough study 
of the dissertations indicated that researchers did not equate the two groups 
on any sound methodological basis. This analysis further shows that many 
important variables were not taken into consideration. 

Another observation is that appropriate statistical techniques required 
by the nature of the data and the different groups have not been used. 
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Experimental studies are very few and researchers have only emph a- 
siscd inquiry approach or discovery learning. However, few researchers 
have emphasised Programmed Learning also. 

Most of the researches have only local reference and it will not be, 
perhaps, relevant to generalise with sufficient exactness for larger samples. 

One important phenomenon is the attempt of some researchers 
to use tiie Philosophy of Science in the teaching of science. But only 
one study has been attempted in this direction. Many more studies of this 
nature are needed so that some trends may be established with confidence. 

Neglected Areas 

Reasons for the neglect of certain methods of teaching science are 
difficojlt to speculate but it appears that most of the orUeges where science 
education - taught do not mtciate the student-teachers to conduct research on 
different Ticthods of teaching science, it is apparent that neith^ir the 
teocher-edu^ators nor the teachers have realized the significance of these 
methods in .caching. Moreover, the relative importance of new methods of 
science teaching has not been, realized to a great extent. 

It is also evident that no relationship has been established between the 
methods of leaching and the learning theories. Even those studies which are 
related to Programmed Learning lack such relationship. 

Another observation is that there is no clear indication of the relation- 
ship of teaching methods to the outcomes of science education. On the basis 
of the above analysis it is evident that no attempt has been made to 
find out ; 

1. The effect of discussion method on learning 

2. The affect of Heuristic method on learning 

3. The relationship of problem solving and concept formation 

4. The rclnlionship of method with the acquisition of concepts. 

science. 

llu data analysed above indicates that researches on important instruc- 
tit^nnl pi't^Lcdures, which have direct bearing on science teaching, need' 
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priority in this country. The procedures such as inductive or deductive, 
individualized instruction, programmed instruction, and inquiry approach 
should be tested for the development of science concepts, attitudes, problem 
solving skills, creativity, and the understanding of content. The focus should 
be on the development of outcomes of science teaching in their relationship 
metj^ods of teaching. In a developing country such as India, the use of 
aucfid'^vtjvual afds in science teaching should be given proper place in school 
programmes, Tho use of films and television for teaching, may bring a 
desirable change in teaching methodology. Some of the important concepts 
to be considered are : now can aids best be used in an instructional situation ? 
what is their effect on student achievement and attitudes ? and how can they 
improve classroom performance ? 

Programmed Ii- iruction has received some attention from the rese- 
archers. Such method . it is hoped, will encourage individual student work and 
may be used extensively. Individualised instruction can play a significant 
role in developing certain abilities which help the learner in *Mearning 
how to learn''. Instruction may be characterised as individualized if experiences 
are specifically designed for each individual learner, taking into account such 
factors as background, knowledge and experience, reading level, interest and 
intelligence. Such studies may be attempted in the Indian classrooms. 

Studies are needed to investigate the development of critical thinking in 
children through suitable methods. The studies, determining the problem- 
solving behaviours of children at various grade levels may be encouraged. 
During the last twenty years much emphasis has been placed on the develop- 
ment of process skills in .science and the use of inquiry methods to develop 
ceatain cognitive ablities. Researches in this area are needed if new instructional 
procedures are to be developed. The individual needs of students at each 
stage in their development may also be considered. There is a possibility that 
inquiry methods, laying emphasis on processes of .science, may produce difTerent 
outcome than the conventional procedures. Increased research is essential to 
determine the expected 'ind actual growth of the outcomes of science teaching. 
In the light of the above observations the few following problems deserve 
immediate attention : 
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Needed Research 

1. The cfTccl of tiitrerent instructional media upon the attitudes of students 
ti^wurds science and scientists. 

2. A study of the effect of films or television instruction on science achieve- 
ment and altitudes of children. 

3. The differential effects upon the learning of science concepts of two 
modes of teaching oveMelevision in the classroom. 

4. An experimental study to deternirne the effects of teaching through 
television on the achievement and interest in science. 

5. A study of the effectiveness of role playing in the teaching of science. 
6 Measurement of the outcomes of laboratory work in science teaching. 

7. A comparative study of demonstration method and individualised 
laboratory work in science. 

8 The influence of programmed material on pupil achievement in science. 

9. A comparative study of programmed science materials and individua- 
lized work. 

10. An experimental study in the programming of science instruction for 
ninth grade. 

11. A study of the relationships between achievement, I. Q. and reading 
level of students of different grades using programmed science materials. 

12. A study of inquirv training through piacranimed insli'utiion. 

13. A study of the effectiveness of selected creative exercises in science on 
creative thinking. 

14. A study of the development in logical judgement in science through 
ditlerent methods of teaching. 

15. An analysis of the problem solving behaviour developed through 
experimentation in teaching science. 

1 6. Relationship of non-cognitive measures to ditTereni science methods. 

17. F.nectiveness of various methods in student achievement in science' af^ 
ditVerent grade levels. 

18. Developing and testing a learning model for analysing teaching methods, 
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19. iDeveloping and testing various methods of teaching-lcisrning theories 
and teaching strategies. 

20. Studying the relationship and suitability of a method to a particular 
subject, in this case science. 

21. The effectiveness of a particular method or methods in ire development 
of science concepts. 

22. Judging the relationship of methods, history of science, and the phil- 
osophy of science. 

23. Determining the role and effectiveness of teaching laence through 
television (computer-assisted). 

24. Determining the effectiveness of field tripsland self-study in science, 

25. Determining the role of process approach in the teaching of science. 
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Research on Instructional Material 

There is no denying the fact that the key note of education is communi- 
cation, a-give-and-takc of ideas which blend into mutual understanding of a 
theory, principle or fact. If education is to fulfil its primary function of 
transmission of culture and also the recreation of culture thus assisting the 
young children to become dynamic and creative adults, more emphasis has to 
be placed on an understanding and appreciation of the communication processes. 
This also underscores the fact that more and more attention has to be devoted 
to the improvement of the effective techniques of communication. 

Learning is an outcome of an effective communication between the 
teacher and his pupils. It is best effected by concrete, direct and first-hand 
experiences. But unfortunately teachers, by and large, are often . unable to 
give students first hand experiences and they normally resort to an *economi- 
car, though ultimately costly, method of communication-the use of words- 
both written and spoken. The use of *inert' words, more often than not, 
leads to fatigue and monotony which in its turn hampers learning. 

The age of automation and technology has made available to the 
teachers a vast array of instructional material and equipment. These materials 
and equipment aie actually the tools of great significance and relevance to 
teachers in their class-rooms. They facilitate learning and provide necessary 
motivation to the students in the learning processes. They also add zest, 
interest and vitality to any learning situation. This in its turn enables the 
students to learn at a quicker pace, acquire more accurate information and 
make clear difficult concepts and their various shades of meaning. 

Tn advance countries like USA, many investigators are engaged to prove 
the efficacy and superiority of the varied instructional media, like Radio- 
broadcasts, Telecasts and Computerised Instruction on a commercial scale. 
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Out of 320 references under the Audio — Visual Section of the E/icyclo- 
pedia of Educationnl Research (1960), more than 200 studies and references 
refer to the use of Radio, films and film-strips, auto-instruction, television 
(both open and closed circuits), videotape and language laboratories etc, for 
educational communication. This clearly indicates the important contributions 
of modern technology in strengthening teaching-learning processes by providing 
vicarious contrived experiences to ihe learners in the West, 

In contrast to phenomenal advances made in other countries the 
state of research in Science Education is very spotty and thus far from satis- 
factory in our country. Very few investigations have been attempted and 
reported in the field of science education. Out of approximately 404 studies 
in science enucation reported so far, only 49 or 12 per cent studies pertain to 
Instructional Material, An attempt has been made through these studies to test 
the efficacy of the simplest audio-visul aids like charts, models, text books, 
programmed instruction, etc. Only two studies pertain to radio broadcasts and 
only one film sought to demonstrate the empirical evidence of the utility for 
instructional purposes. This represents but a simple step in a vast area of 
research on instructional material, 

A detailed analysis of the studies in Instructional Meterial is presented 
in Table I, 



TABLE I 



riassifieatitm of Studies in Instructional Materia! 



A rea 



Frequencies 



Percentage 



( a ) Audio-V isual Aids 



( 1 ) Use of AiKtlt>::Visual Aids in Teaching 




12 



80.00 



(2) [".iTiciency of Audi^rw^jsiKil Aids 

(3) nducalional Significance of^Cms 



6.66 



6.66 



(4) Critical Sludy of Visu:il Perception 



ils Rclalit)n with Achievement. 



6,66 



Total 



99.98 
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Area 



Frequencies Percentage 



(b) Community Resources 

(1) Radio Broadcasts 

(2) Films 

(3) Museums. 

Total 

(c) Books and Journals 

(1) Critical Study of Science Text Books 

(2) Analysis of Concepts in Science 
Teaching 

(3) Criteria for writing and selecting 
Science Text Books 

(4) Survey of Science Literature 

(5) Survey of Existing Magazines, 
Newspapers, etc. in fostering 
Scientific Outlook. 

Total 

(d) Improvised Apparatus 

(1) Teaching of Science with the help 
of Inexpensive Improvised 
Science Apparatus. 

Total 

(e) Programmed Instruction 

(1) Enquiry with the facilities for 
Experimental work 

(2) Comparative Study of Programmed 
and Conventional Methods of 
Teaching Science. 

Total 

44 



2 


50-00 


1 


25-00 


1 


i25-0O 


4 


100-00 


11 


57-90 


4 


21-05 






1 


5-26 


1 


5-26 


19 


99.99 


1 


100-00 


1 


100-00 


1 


50-00 


1 


50-00 


1 


100-00 
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(A) The total number of studies on Instructional Material is 41, i. e., 10'25 
per cent of the total number of studies reported in science education at 
various universities that constitute the sample of this study. 

This area of science education was further divided into five broad 
sections for 2m in-depth study. The sections are reported in Table I. A close 
analysis of Table leads to the following observations : 

K Thi; most important area, on the basis of the above Table is that 
of books and purnals for Science instruction. The number of studies reported 
in this area is 19 or 46-34 per cent. This percentage obviously indicates the 
popularity of this area with the researchers. 

2. The nc.Kt, important area pertains to the use of audio-visual aids 
for instructional purposes. The number of studies is 1 5 or 36'6 per cent, 

3, There is a great paucity of studies in the areas of the utilization of 
the community resources, improvized apparatus and programmed instruction, 
which stand at iicarly 10, 2.5 and 5 per cent, respectively of the total number 
of studies reported on Instructional Material. 

A detailed analysis of the studies on different aspects of the Instruc- 
tional Material leads to the following conclusions : 

1. Audio-Visual Aids 

(a) Fourteen out of fifteen studi es on Audio-Visual Aids have been 
conducted on the use of the audio-visual aids for instructional purposes in 
Science; three pertain to the efficacy for the middle standard and the remain- 
ing cover the secondary stage of education. Only one study has been 
conducted on the relationship of visual perception with the achievement in 
Science. 

2. Text Books 

(a) Seventeen studies on different aspects of the text books in Science 
subjects have been reported. Three of these studies pertain to the analysis 
of the concepts in General Science text books for standards VI through VIII. 

(b) Only two out of the seventeen studies conducted on text books have 
formulated the criteria for writing and ^electing text books in General Science, 
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(c) The hirgcst number of sUidies, i. c, 10, pcrluin lo ihe area of the 
criliciil sUidy of ScicMice text books. Two of these, however, perliiin lo the 
books written in the region;.il, kingiKigcs, i. c, Tamil and MuriUhi. 

(d) One study has been reported on the use of journals, magazines, 
ete. in fostering the seicntific outlook. One study surveyed the condition of 
scienee library in the schools. 

3. Cuniniuiiity Resources 

(a) Only four studies have been conducted on the utilization of commu- 
nity resources for instructioiuil purposes. 

4. Proj^ramnicd Instruct ion 

The two following studies on programmed instruction have been 
conducted at Aligarh University : 

(i ) The effectiveness of programmed instruction in Physics-experimental 
findings, and 

(ii) Comparative study of programmed and conventional methods of 
teaching Physics. 

5. Improvised Apparatus 

Osmania Un'iversity has reported the following study on the use of 
improvised apparatus : 

''Teaching of Science at the middle and primary stage with the help of 
inexpensive improvised science apparatus." 

(B) The reported studies from various Indian universities on different 
aspects of instructional material do not provide sufficient evidence about 
the clViiac) of improvised apparatus, programmed instruction and community 
resources. These materials have not been adequately explored for their 
usefulness for instructional purposes. Studies have also been repeated by the 
researchers in different universities. These studies have been conducted at 
district or state level. No study, however, has^ been reported at the 
national level. 

Table 2 summarizes the studies conducted at various universities on 
dillerent areas of Instructional Material. 
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TABLE 2 

SUuJies on Various Areas of lostructional Material at Different Universities 



Universities *A.V. B.&.J. CR. P.I. i.A. Total 



I. 


Ananialai 


2. 


Aligarh 


3. 


AllalKibacI 


4. 


Andhra 


5. 


Bombay 


6. 


Delhi 


7. 


Kerala 


8. 


Madras 


9. 


Maharaja Sayaji Rao 


10. 


Nagpur 


ll. 


Osmania 


12. 


Patna 


13. 


Punjab 


14. 


Sardar Patel 


15. 


Saiigar 


16. 


Vikram 



2 

2 
2 

2 
3 

3 



1 ~ 3 ~ _ 4 



6 I 

- I 

I 1 

1 } 



2 — 

1 ~ 

2 

1 — 



1 

2 
5 
1 
2 
1 

2 

2 I 



15 19 4 2 1 41 



An examination of the above Table points to some important observa- 
tions. The total number studies in the area of Audio-Visual Aids is only 
15 or 36*6 percent. But all the universities have not considered this area 
significant from the point of research. Nine universities have not attempted 
even a single study. It is only the University of Madras that leads with 6 or 
14*63 per cent while seven other universities have one or two studies to their 



*A.V. — Atidio-Visual Aidi' 
Ht<:J — Books and Journals. 
C.R. — Community Resources. 
P. I.— Programmed In.Mruction 
I. A. —Improvised Apparatus. 
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credit, which is, by no means, significant. Again, in spite of the laci that 19 
or 46*34 per cent studies have been conducted on the utihty of books and 
journals us aids to instruction by various universities under study, none of 
them have mure than seven percent to their credit. Five universities have not 
touched this area in the least. In the area of community resources, programmed 
instruction and the improvised apparatus the position is hardly satisfying. 

The total picture that emerges from the above Tabic regarding the 
status of Instructional Material is a dismal one. Recognizing the importance 
of instructional material in the teaching-learning process, the conclusion is 
inevitable that hardly any serious thought has been given/ to this area by the 
centres of higer learning. It is recognised that there are some in-built diffi- 
culties but attempts to remedy the situation cannot be long delayed only because 
the understanding of science by the young can hardly be compromised with. 

Needed Research 

1. A survey of the local resources for instructional purposes. 

2. A study of the attitude of teachers and students towards the use of 
audio- visual aids. 

3. An investigation into the feasibility and usefulness of mobile science 
shows for instructional purposes. 

4. An investigation into the role of mass media in improving science 
teaching and interest of students in the subject, 

5. A comparison of improvised and sophisticated apparatus in the 
teaching of different science subjects. 

6. A study measuring the effectiveness of sound pictures as teaching 
aids. 

7. A survey of the problems related to pre-and-post telecasts in the 
schools. 

8. An analysis of the prescribed courses in teachers' training colleges 
for the identification of content and training provided in audio- 
visual education. 

9. A study of the concepts in different syllabi of science subjects and 
finding out the efficacy of various instructional materials for action. 
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10. A study to determine the relationship of students vocabulary and 
technical terms used in science text books. 

11. Development and validation of tools for the selection of different 
audio-visual aids. 

12. A quantitative analysis of science textbooks based on Romey's 
Discovery Approach. 

13. A study of school teachers' competence in the use of audio-visual 
aids. 

14. A survey of different units in science subjects which can best be 
taught and learnt by different media. 

15. A study of students' reactions to educational films. 
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Research in Evaluation 



Ever since the formalisation of education, deliberate attempts have been 
made in one form or the other to measure the efficacy of instruction. 
Teachers with an understanding of pupil's entering behaviour plan and 
execute the learning experiences to help him attain the instructional objectives. 
A historical perspective in education reveals that examinations which ought 
to have been integral to education, continue to dominate education to an 
extent that it (education) is known as examination-oriented. The Report of 
the Secondary Education Commission (1952-53) also mentioned, **the exami- 
nations determine not only the contents of education but also the methods 
of teaching, infuct the entire approach to education. They have so pervaded 
the entire atmosphere of school life that they have become the main motiva- 
ting force of all efforts on the part of pupil as well as teacher." Thus, any 
reform in education cannot be envisaged in isolation from evaluation. 

Education is concerned with the sole aim of developing the total 
personality of the child. An increasing emphasis is on the personal and social 
development, as well as on academic achievement. Thus, the narrowly conceived 
examinations which are concerned with the testing of academic attainment, 
have become a part of a broad term-evaluation. 

Broadly defined, educational evaluation is the estimation of the growth 
and progress of pupils toward objectives or values in the curriculum. The 
purposes of evaluation are to provide for the collection of evidence's which 
will show the degree to which pupils are progressing toward curricular goals, 
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and to permit teachers and supci-visors to evaluate the effectiveness of curri- 
cuUir experiences, activities, and instructional methods. The functions of 
evaluation are to make provisions for guiding the growth of individual pupils, 
to diagnose their weaknesses and strengths, to point out areas where remedial 
measures may be desirable, and to provide a basis for the modification of the 
curriculum or for the introduction of experiences to meet the needs of indivi- 
duals and groups of pupils. 

Professor Bloom has emphasized the triangular relationship of objec- 
tives, learning experiences and evaluation. An evaluation, programme is inter- 
related with curriculum because it is an integral part of guiding pupil exper- 
iences. All evaluative tools and techniques provide evidence for judging 
growth towards curriculum objectives. The evidence so gathered in turn, 
affects the curriculum by indicating those areas in which students' 
achievement is i:ot as effective as may be desirable, and by indicating those 
activities and experiences which may not be conducive to pupil development 
as others. Thus, the evaluation programme becomes a means not only for 
guiding the pupil's growth but also for indicating changes that may be 
necessary in the design of the curriculum and in the conduct of instructional 
practices. This feedback, characteristic of evaluation, necessitates a continuous 
and systematic research on evaluation in science teaching to enhance the 
progress of students' performance and improvement of curricular programme 
in the schools. 

A large number of research studies in the area of evaluation in science 
education have been reported abroad. These studies have a wide coverage of 
the different aspects of evaluation ranging from students' academic performance 
to the evaluation of curriculum, total school environment and other factors 
influencing pupil -personality growth. 
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TABLE 1 
Classification of Studies in Evaluation 



S.N. Area No. of studies Percentage 



Achievernent Tests 

1. 1. Curriculum-oriented tests 3 5 



1,3. Minimum Essentials tests 



1.2. Objective-oriented tests 3I 39*8 



2. Diagnostic Tests, Diagonsis of 

Learning Difficulties 19 19-4 

3. Aptitude and Interest tests 10 lo*2 

4. Measurement of Conceptual 

Attainment, Understanding 6 6' 12 

5. Factors affecting Achievement, 

Correlation of Achievement 5 5-1 

6. Factors affecting Aptitudes and Interests 5 5*1 

7. Comparison of different types of tests 5 5-1 

8. Prediction of Achievement 3 ^'06 

9. Comparison of the performance in 

different areas of science 2 2*04 

10. Rating scales for Evaluating Teaching 2 2'04 

1 1. Factors which discriminate between 

Achievement Levels 2 2*04 



Total 98* 100*00 



•Though the total number of reported studies here is 156, it is only 98 that htive been 
classiBed. 
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A careful observation of Table 1 leads to the following broad 
conclusions : 

1. The list of studies reported in the area of evaluation are 156 and out 
of them only 98 (nearly 63 per cent) studies could be classified under 
eleven different aspects as indicated in the Table under reference. 

2. 3y out of 98 studies reported in evaluation pertain to achievement 
tests. This aspect covers 39.8 percent of the studies reported on evalua- 
tion in science education. Thus, a major emphasis is given to the 
evaluation of scholastic performance of the students. 

3. An analysis of the 98 studies indicates that achievement tests in science 
mainly cover General Science \vhich is more often used as one of the 
criteria for predicting student's further achievem^^nt. Only a meagre 
number of achievement tests in Chemistry, Physics, Mathematics and 
Biology have been developed and used. 

4. The second major aspect of evaluation in science which covers 19 
studies (19.4 per cent) is diagnostic tests and diagnosis of learning 
difffC'ultics. This aspect of evaluation is directly ^related to the feed-back 
function of evaluation and more concentrated efforts are required to be 
directed to this aspect. 

5. The three following aspects which appear to be equally important for 
the improvement of science education cover only 2 studies each : 

(a) Factors which discriminate between achievement levels 

(b) Comparison of the performance in different areas of Science 

(c) Rating scales for Evaluating Teaching. 

6. No study has been reported on the self-appraisal of scholastic attainment 
by the students. 

The relative importance given by researchers to Evaluation in science 
education at different universities in this country is presented in Table 2. 

54 



63 



TABLE 2 

University Wise Classification of Studies on Evaluation 



,,!^' Area 1.1 1.2 1.3 2 3 4 5 6 7 8 9 10 11 Total Percentage 
University 

Agra 3 1 1 1-.-.-6 6.12 , 

Aligarh 1 11 I-.4 4.08 

Andhra 2 -.--2 2.04 

Baroda 1 1 - 2' 2.04 

Bombay 2 - 2 2.04 

Delhi 2 , " 2 2.04 

Gorakhpur 2 ~~ - 2 2.04 

Gujrat 2 „--2 2.04 

Jamia I " ^ ^'^^ 

Jiibalpur 2 2 - 4 4.08 

Kerala 11 I 1 1 1 2 5 2 2 5 1 2 I 2 46 46.92 

Ucknow 2, 2 1 1 - 6 6.12 

Madras 4112 1--9 9.18 

Nagpur 3 1 » - 4.. 4.08 

Osmania — — — — — — 1- - 1 1.02 

SardarPatei 1 - I 1-02 

Utkal 1 1 - 1 1 " 4 4.08 ' 

35~~3 rT9~6"lu 5 2 5 3 5 2 2 98 99.96 



1 . Table 2 reveals the contribution of various universities in India to 
the area of evaluation in science education. It is astonishing to observe that 
out of about 80 universities in India, only 17 have contributed to the area of 
evaluation in science teaching. 

2. Kerala University has reported the largest number of studies i.e., 
46 which is 46*92 per cent of the total 98 studies in evaluation in science 
education. The next position is occupied by Madras University which has 
reported 9 studies i.e., 9.18 per cent. 

3. Three out of the 17 universities contributed only one study each. 
These universities are : Jamia, Osmania and Sardar Patel. 

Analysis of the test titles indicate that certain areas such as achieve- 
ment tests are over-represented whereas certain very-needed areas have not 
been touched. It is to be noted in particular that for Science almost all the 
old tests are outdated and useless because the whole set of objectives have 
changed recently in these subjects. 

The data presented in Tables 1 and 2 confirm the paucity of studies 
in the area of evaluation in Science Teaching not only in quantity but in 
quality also. It is evident that one of the most important areas which has 
not received the attention it deserved is the evaluation of curriculum in science 
education. No doubt new science curricula have been put into the market 
as a result of the efforts of some schnlurs but it is important to remember 
that ''development is an engineering process designed to produce products 
(Romberg, 1969) and, therefore, the only wav to establish quality is by 
systematic evaluation.'' It is not only necessary to test student's performance 
on some tests at the end of the instruction but it is also essential to evaluate 
the utility (or futility) of what has been studied when the student has gone 
out of school/college and entered the mainland of life. For instance, one 
would like to evaluate whether the teaching of Science has, in general, led to 
scientific attitude and' scientific exactitude. Again, has it kindled an interest, 
at least in a minority of students, to further penetrate the mysteries of Nature? 
Or, alternatively has Jt stopped at the stage of what Nunn (1938) called 
'Svonder" or has it gone to the stage of ^'precision" or systematization in the 
case of a few at least ? These are hard questions but need an immediate answer, 
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Needed Research 

The following areas in Ihc field of science education have not been 
properly investigated. There is an immense need for research studies to be 
undertaken in the following suggested topics for making evaluation of science 
education more comprehensive and useful : 

1. Teacher Made Vs. . Standardized tests. 

2. Test Interpretation, Prediction. 

3. Critical Assessment of Standardized Tests. 

4. Developing comprehensive curri.cujar objectives under Indian conditions. 

5. Interrelationship of cognitive, affective and psychomotor dimensions. 

6. Product and process evaluation (Geometric diagrams, Science Diagrams, 
Experimental designs). 

7. Utility of items for measuring different types of objectives in Science, 

8. DifTerential aptitude measures in relation to success in different subjects 
(Spatial). 

9. Scientific creativity, attitude towards problem solving, scientific attitude 
scales. 

10. Evaluation of school personnel. 
1 1 . Self evaluation tests. 

12. Rating of teacher effectiveness by administrators and pupil rating of 
teachers. 

13. Tests for generalized skills : diagram drawing, Science vocabulary, 
critical thinking, etc. 

14. Evaluation practiceslh diflerent schools for science. 

15. Tools for New Science and iMathematics. 
1 6. Internal assessment in Science. 

17. Reliability and validity of common examination in Science. 
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Research In Science Teacher Education 



The teucher constitutes the most important element in teaching and 
-Henry Adams, the historian-pliilosophcr, was abundantly correct when he 
remarked that ''a teacher effects eternity, he can never tell where his influence 
stops". A painstakim^ and understanding teacher may make, ail the difference 
HI the lives of children, 'The identification of qualified and able teaching 
personneP* writes Rayans (1960) ''constitutes one of the most important of 
ail educational concerns." Therefore, any teacher-education programme 
which is not sound at all levels, that is, from elementary to higher secondary 
level, rigorous improvement cannot be brought about in the process of 
teaching and learning. 

In the post-independence era in India there has been a growing reali- 
zation of the importance of Science and Science Education. As a result of it, 
teachers colleges have started M.Ed, programme in Science Education. The 
Regional College of Education, Ajmer, launched an M.Ed, programme with 
<;necialisation in Science Education exclusively. Other Regional Colleges of 
Education at Mysore, Bhopal and Bhubaneswar have followed suit. As a 
result of such elTorts some research studies in Science Education have been 
taken up. The areas covered are, by and large, inter-action analysis, attitude 
of prospective science teachers towards the profession, personality studies of 
science student teachers, attitude of science teachers and students towards 
science and scientists. There are a few studies in creativity and science 
education. 

A number of studies have been conducted in U.S. A, in this area but as 
RyansC960) remarks most of the studies on all aspects of teachers have 
accumulated in a haphazard fashion with little attention given to organisation 
and systematizalion of research facts or to the assumptions and definitions 
upon which studies may be based. Therefore, efforts have to be made 
persistently to form its theoretical and conceptual framework. 
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Ohourn (1960) who reviewed ihe situation of research in Science 
Fchicalion, before the National Association of Research in Science Teaching 
(USA) expressed a great dissatisfaction with the quahty of research in Science 
Education. Siniihirly Anderson and Smith (I960) also noted that "there is 
obviously a need for . more thorough-going consideration of evaluative 
techniques and procedures and for the planning of comprehensive educational 
research efforts as part of these experimental programmes which commit vast 
Slims of money and time of millions of pupils/* 

Blosser and Howe (1 967) stale that since 1964 there has been an 
increase in the amount of research on programmes for educating science 
teachers. Such studies stilL however, are few in number. Most of the 
inve^ligalors have focused on verbal interaction analysis, micro-teaching 
situations, siinnlalalion analysis and general outcomes of teacher education 
programmes. 

Again Corrigan ( 1967) slated that apparently there are no studies of 
leaching at present that will yield the broad, predictive generalizations that 
a: V* a long-range goal of inquiry into teaching. Descriptive studies of teach- 
ing, however, serve an essential pre-requisite to subsequent investigations 
which may yield such generalisations, etc. etc. Seetman (1972) observes that 
research in Science Hducation has given little returns over the past thirty years. 
He cautions that one has to revise his thinking about the meaning of the 
term*' vigorous" as applietl to research. He strongly suggests that it is 
extremely essential to remember the fact that classroom teachers have to be 
helpetl in functionally utihsing the results of research that has been done in 
the field. 

Amnher important area that has attracted the attention of the resear- 
chers in the ethication of science teachers is that of teacher effectiveness. 
Though teacher elTeciiveness to date has not been operationally defined on 
which the nations etlucalors could express a broad agreement, here and 
abroad it has not prevented researchers to set up what Thorndike (1949) 
calls immediate criterion and planned their research designs accordingly. 

In order to bring an improvenjent in science teaching, researchers on 
teacher effectiveness arc attemping to investigate the coinpelcncies that should 
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be cicvclopcil in prospective as well as in-service teachers. The assumption 
implicit in such an exercise is that teaching competencies can be identified and 
measured witli valid and reliable tools. The overall effectiveness is defined 
operationally in terms of student growth in one basic skill which would 
consequently stimulate the greatest growth in other skills, Bohn and Raun 
(1970) investigated teacher characteristics which appear to predict successful 
teachmg of an innovative curriculum. But llyans (1941) pointed out long back 
that teacher efrectiveness is contributed to by many qualities of an individual- 
intellectual and personal. Perhaps, the teacher's subject-matter competence 
may also ccnitnbute to a prospective and in-service teacher's professional 
competence. The research evidence is conflicting. One may conclude from 
the available research studies on teacher etTectivcnes,s that the state of art in 
Science Teacher Education, as in other areas, is not settled finally. 

Bruce (1969) is not pessimistic and discerns "some straws in the wind 
that indicate an increased movement towards reconstructing science teacher 
education on the basis of valid research evidence," Perhaps, it is due to li.e 
appeals made by Watson (1963) that greater attention is bifing given now to 
such areas as the .science teacher's personality and its relationship to teacher 
eilucation. 

It would be interesting to analy/e the work done in the various areas 
of research in science teacher education in this country. Out of 404 studies 
available, only eight studies deal with pre-service and in-service teacher 
education. These eight studies may be broadly classified into the following 
categories and arc given in Tabic I and 2 ; 

Tabic 1 

-Studies re lated to Pre-service Teachers. 

Category 

livaluation of Achievements of Stuilent Teachers 
lilTcctivencss of the Methods 
Problems Pertaining to Pre-service Training 
.Attitude Towards Syllabus 
Subject Competency 

Total 

61 



N 


Percentage 


2 


25.00 


2 


25,00 


2 


25 00 


1 


12.50 


! 


12.50 


X 


100.00 
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lable 2 



Studies Related to In-scrvicc Teachers. 



Category 



N 



Percentage 



Attitude Towards In-service Programmes 
Problems Pertaining to In-scrvicc Training 
Altitude Towards Syllabus 
Consultancy Service 



3 



37.50 



3 



37,50 



12,50 



12,50 



Total 



8 



100,00 



A study of Tables 1 and 2 lead to the conclusion that only 2 percent 
of the total of 404 studies each have been made in the pre-service and in- 
service research in Science Teacher Education, The percentage is appallingly 
low and points to the almost total neglect of researches in this important 
area. Be that as it may, a relatively greater attention (25.80 per cent each) 
lias been given to evaluation of achievements of student teachers. Effectiveness 
of methods and problems pertaining to pre-scrvice training, attitude towards 
syllabus and subject competence of the pre-service student teachers claim 12.5 
per cent each. 

The story is not dissimilar at the in-service stage. Attitude towards 
in-service programmes and problems pertaining to pre-service training have 
been investigated to the extent of 37.50 per cent each, while attitude towards 
s\llabiis and consultancy service claim 12.50 per cent, each. 

The conclusion, from the available studies in research in Science Teacher 
i:iluca!ion. is that not only meagre attention has been paid to this important 
area but significant areas (to which a reference will be made in the subsequent 
pages) have been sorely neglected. Again, it is not possible to envision some 
important leads from the 2 per cent out of a total of 404 available studies 
coiuUicteil in the area of research in Science Teacher Education, which may 
riyhlly be called one of the significant areas of Science Education. 
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Table 3 

Studies On Various Areas Of Science Teacher Education — 
Prc-servlce at Different Universities 



Universities 



Area 



E.A/r H.M. A.S. P.P. S.C. Total 



Kerala University 2 2 11] 7 
Delhi University — j | 



Total 2 2 12 1 



E. AT. = Evaluation of Achievements of In-service Student Teachers. 
E.M. = EfTecliveness of Method. 
A.S. = Attitude Towards Syllabus. 
P,P. = Problenis Relating to Prc-seivice Training. 
S.C. == Subject Competence 

Table 4 

Studies on the Various Areas of Science Teacher Education 

In-service at Different Universities 



Universities 



Area 



A.P. P.S. A,S._ C.S^ Total 

Rajasthan University | - - _ | 

M. S. Baroda 2 - - - 2 

Bombay - | _ _ j 



Patna 



Delhi ^ I 

Punjab _ 



1 - - 1 

1 2 



1 



Total 



An examination of Tables 3 and 4 lead to some important conclusions. 
Out of 100 universities in India it is only Kerala University that has devoted 
a traction of its attention to ^c^carch in Science Teacher Education at the 
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prc-ocrvice IcvcL Delhi University has. only one sludy out of eight studies to 
its credit in this urea. At the in-service stage the position is rather dilTused. 
M, S, Haroda and Delhi Universities have two studies eacli to tiieir credit, 
while Rajasthan, Bombay, Patna and Punjab have one each to their credit, 
Perhaps, the conclusion that research in Science Teacher Education has been, 
by and large, neglected by ti.ic Indian Universities is not untenable. And, 
it is hardly flattering. This ^-ohclusion, it may be noted, is based on 404 
studies available at the moment. There is a possibility of some omissions but 
even then the number of studies concerning teacher education compared to 
the total number of studies in Science Education is extremely small. 

Whatever research has been done is in general unplanned, and perhaps, 
not directly and functionally related to the education of pre-servicc and 
in-service tciichers. Many researches highlighted abroad have not made any 
significant dent in this area in this country. 

Needed Research 

The following are some of the problems that need further research in 
the field of Science Teacher Education in this country : 

1 . How can coordination be alTeeted between and among teacher training 
institutions, university departments of education, state departments and 
institutes of education for improvement of Science Teaching ? 

2. Construction of a Science Education Curriculum to develop the essential 
competence in pre-service teachers to meet the changing needs of the 
schools. 

3. Are dynamic methods such as discussion, seminars, workshops team- 
teaching, problem solving, programmed learning, auto-tutorial system, 
more effective than the conventional techniques in the teaching of 
science methods ? 

4. (a) What qualities make a good science teacher? 

(b) How can desirable attitudes be developed in a science teacher ? 

(c) What activities sliould he planned and executed in prc-service 
programme to effect their correlation with science classroom 
situations ? ^ jj 
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5. (a) Relationship of internal and external assessments to : 

(i) better learning habits, 

(ii) reduction of anxiety about examinations, 

(iii) development of confidence in assessment, and 

(iv) minimizing malpractices in examination, 

(b) Better involvement of cooperating school personnel in student 
teaching and assessment, 

(c) Role of teacher educators, supervising teacher and the pupils in 
the assessment of teaching effectiveness of the trainees, 

6. Construction and standardization of aptitude and interest inventories 
for the selection of pre-service science teachers, 

7. (a) Factors contributing to a good science teacher educator ? 

(b) Identification of programmes needed to be organised to improve 
the professional competence of the science teacher educators. 

8. Scope of science education researches in teacher training institutions. 

9. Relative merit of one-year and four-year courses in the education of a 
prospective teachers. 

10. Opinion of the principals about in-service training of science teachers, 

! 1 . Survey of the academic needs of science teachers so that in-service 
programmes may be organised accordingly. 

12. Relationship of science teacher's behaviour, competence and characte- 
ristics to teaching success and classroom climate, 

13. Desired behaviours and skills for science teachers. 

I 4. Study of effectiveness of in-service courses in classroom situation, 
I 5. Evaluation of in-service courses. 
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A Few Suggestions 



Research in Svience Education in this country, is not only diffused 
but is also confused. There has been, as is clear from the study of the 
previous chapters, no consistent plan or programme with the Science Teacher 
Educators which could act as a guide in the formulation of goals in Research 
in Science Education. It is, however, recognized that there have been insurm- 
ountable difficulties which have acted as a road-block in this direction. It is 
futile to repeat what has already been said elsewhere. However, there is a 
strong consensus among workers in the field of Science Edu'jation that some 
immediate steps be taken to set Research in Science Education on a sound 
footing. A few following suggestions therefore, seem to be in order: 

1. A Joint Committee of the Professor of Science, Science Teacher 
Educators, Science Teachers in the field. Directors of Education and the 
representatives of the NCERT, New Delhi, may lay down in clear, precise 
and down-to-earth terms the goals of Research in Science Education. A sub- 
committee of this larger committee may diagnose^ important areas, lay down 
priorities and develop some significant guide lines for research in this 
important area. 

2. An attempt may be made to enunciate the philosophy of teacher 
education with special reference to Science Education as this will provide the 
direction for the education of prospective and in-service teachers. 

3. Experience in applied research may be a necessary qualification 
for appointment as teacher educators. Teacher educators may be provided 
with tinancial assistance and professional recognition in carrying out research 
in Science Education, 

4. One of the important bancs in the path of educational research in 
general and Science Education in particular is the cflcctive lack of communi- 
cation between and among the research workers in this country. It leads to 
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duplication of studies etc. It is, theretbro, necessary to have an official 
publication issued by NCERT ( like Dissertation Abstracts or Psychological 
Abstracts in USA ) that will carry the titles and brief summaries of the 
investigations carried on at the M. Ed. and Ph.D. level. It will also report 
individual/or cooperative research studies published in this country. The 
periodicty may be quarterly, but it may be priced cheaply to enable a large 
number of interested persons to purchase the publication. 

5. A liberal pooling of grants from agencies such as U.G.C. 
UNESCO, UNICEF, industrial concerns etc., etc. may be effected for 
developing research in Science Education. 

6. A competent body at the national level may identify major areas 
m Science Education and the same may be allotted for investigation to different 
traininig Colleges or a group of pro.ximate teachers colleges. The four RCEs 
could play a leading role in this direction with their expertise. 

7. Persons engaged in Research in Science Education may be 
provided with adequate facilities of study leave. 

S. State Institutes of Education and Science Education may undertake 
research work in certain areas like the evaluation of the different curricular 
materials. The SIE and SISE may call frequent effective workshops and 
seminars to discuss priority areas Ibr researh in Science Education in their 
respective areas. They may pin-point certain research problems and prepare 
adequate research designs to be carried by their research teams. 

9. ideally every JvI.Ed. student should investigate a problem that is 
nearer to his heart. But under the conditions' operating in this country the 
same is not true except in very extreme exceptions. It is suggested that the 
four Regional Colleges of Education in consultation with experts in the field 
or Science Education may formulate a number of problems which could be 
investigated by the M. Ed. student.s as a part of their University requirement 
under tlicir supervisors, 

10. The Boards ofSccondary Education in 'he country have a wealth 
of data at their disposal. They may be encouraged ,o analyze the same. 
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Appendix — I 



List of Studies in Mathematics Educatioa Conducted at 
the Ph. D. and M. Ed, Levels 



S. No* 
I 



Title 



2. 
3. 

4. 
5. 



9. 

10, 

i 1 . 
12. 
13. 



Status of Mathenricitics in the High School Curri- 
culum and Factors in Mathematical Attainment. 

Teaching Aids in Secondary School Mathematics. 

Critical Examination of Teaching Aids in Teaching 
of Elementary Mathematics. 

A study of Pupils' Attitude to Mathematics. 

A study of the Attitude of S. S. L.C. Students Who 
have Taken Composite Mathematics Towards the 
Subjects. 

Students' Attitude towards Mathematics in High 
Schools (classes IX ana X). 

Investigation into the Causes of Failure in Mathe- 
matics in the High School Classes. 

An Investigation into the Causes of Errors in 
Geometry for class IX. 

A Study of the Relationship Between Socio-economic 
Status. Aplitude and Achievement in Telugu of 
Pupils of Form IV. 

An [nvesligation Into the Causes of Backwardness in 
Scliool Mathematics with Particular Reference to 
8th and 9th Grades. 

A Study of Cheating in C!iiss-room Work in 
Malhemi\iics, 

A Critical Study of Causative Factors of Backwar- 
dness of Some Pupils in Matlicmalics of IV form. 

The Geometrical Coneepts of Children of the 
Primary Level (Age 5 to 10). 



Year University 

1952 Saugar 

i960 Patna 

1957 Bombay 



1953 
1955 

1958 
1955 
1956 
1957 



Allahabad 
Madras 

Nagpur 
Bombay 
Rajasthan 
Andhra 



1961 Osmania 

19 58 Allahabad 

196 1 Andhra 

1961 Bombay 
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S. No. Title 

A Study of Selected Geometrical Concepts of Class 
iX Students or Schools of Jul]undur Distiict. 

Correlation Technique in Basic Education with 
Special Reference to Mathematics. 

The Comparative Study of Mathematics Curricula 
at the Primary Stage in the DilVerent States of the 
Indian Republic. 

A Study of Factors Contributing to the Develop- 
ment of Aptitudes with Particular Reference to 
Mathematics at Secondary Level. 

Development of Curriculum in Mathematics for the 
6tli and 7th Classes of CLE, Experimental Basic 
Schooi. 

A Study of the Development of Functional Think- 
ing in Algbera in the Secondary Schools with 
Special Reference to Pupils in High Schools 
(Written in Telugu). 

A Diagnostic Study of 500 S.S.L.C Answer Books 
in Elementary Mathematics. 

An Enquiry into the Gujarati Terminology in 
Geometry Taught in Standards VI I i and IX. 



14. 



15. 



16. 



17. 



19. 



20. 



2L 



23. 



24. 



26. 
27. 



Intelligence, Achievement and Interest in Mathe- 
matics. 

A study of Intcrst of Girls in Mathematics Classes. 
Vll to X. 

An Investigation into the Assessment of Interst 
of the 9th Standard Boys and Girls of the Delhi 
City Schools in Learning Geometry. 

The Problem of Teaching Mathematics in Relation 
to Life and Pupils* Interests. 

Interest Test for S.S.C, Pupils, 

A l)iagnostics study of the Teaching and Learning 
of Equations. Problems and Factors in Algebra. 



Year 

1958 

1957 
1954 



University 

Osmania 

Osmania 
Osmania 



1 96 1 Osmania 



1958 Delhi 



1954 Madras 



1948 
1957 
1959 
1958 
1935 



Madras 

Gujarat 

Allahabad 

Alkihabad, 

Delhi 



I960 Patna 



1955 
1956 



Bombay 
Bombay 
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S. No 

28. 



29. 

30. 
3L 

32. 
33. 
34. 

35, 
3 6, 
37. 

3S. 

39. 

40. 

41. 

42, 
43. 



Title Year University 

An Invcstigution into the Difficulties of the Pupils 19 54 Delhi 
of Class X (of Delhi Schools) in Solving Equations 
and Problems in Algebra and the Construction of 
a Diagnostic Test for the Same Purpose. 

An Investigation into the Difficulties of Pupils of 1956 Delhi 
Class IX (of Bangalore City Schools) in Factori- 
zation, and Construction of a Diagnostic Test for 
the Same Purpose. 

Construction of Diagnostic Test in Decimal Frac- 1957 Delhi 
tions for Class IX of Delhi Schools. 

Preparation of a Diagnostic Test in Decimal Frac- 1961 Delhi 
tions for Class IX of Delhi Schools. 

Diagnostic Tests in Algebra for Standard Vlll, 1959 Gujarat 

A Diagnostic Test in Algebra for Beginners. I960 Baroda. 

Differentiated Curricula in Secondary School Math- 1950 Bombay 
ematics on the Basis of the Intelligence Level. 

Factor Analysis of Some Geometry Tests. 1 954 Osmania 

Contribution of Indian Mathematicians. 1959 Osmania 

An Invcstgation into the Yociibiilary Used for the 1961 Kerala 
Teaching of Mathematics in Malayalam in Secon- 
dary Schools or Kerala State. 

A Critical Study of Certain Topics in Elementary 
Mathematics in the Light of the Latest Teaching 
Techniques. 

An Inquiry into the Gujarati Terminology 
of Algebra Taught in Standards VIII and IX of 
Secondary Schools (Gujarat). 

Evaluation of Pupils Attainment in General ScicMicc 
and General Mathematics Through Dr. nioom\s 
Technique. 

A Critical Study of Some Methods oT Testing 
Achievement in Mathematics in Migh Schools. 

Arithmetic Test for Class Vlll. 1951 Allahabad 

Standardization of an Attainment Test in Arithmetic 195 1 Bombay 
tor Gujarati Children of Primary Standard IV in 
the City of Bombay and Suburbs. 



1946 Madras 



I95S Gujarat 



1959 Jabalpur 



1952 Madras 
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S. No. Title Year University 

44. Consiriiciit)n of 'III AchicvLMnLMU 'I'esl in Probk'ni-. 1957 Delhi 
arilhmL-lic Tor Children 9-1 1 Years ol" Age-Usable 
in Deliii Stale Sehools. 

4 5. Arilhmelie Aeliievcmenl Test Ibr Junior High 19 58 Liicknow 
School Stage. 

46. Achievement Test in Arithmetic lor SlanJarJ VIII: 1957 Baroda 
Construction and .Standardization. 

47. Achievement Test in Arithmetic for Standard VI 11 19 58 M.S, Baroda 
Construction and Standardization. 

48. Construction of a Standardized Achievement Test in 1956 Osinania 
Arithmetic for the I lijjh School Students of the 

ilydrabad City.* 

49. An Achievement Test in Arithmetic for Class VII. 19 54 Osmania 

50. Construction oi' an Objective AchievcmLMit Test in 1955 Patna 
Arithmetic for Class VII. 

51. Construction of an Achievement Test in Arithmetic 
for Class VIII. 

62. A Sluily of Pupils Attitude to Mathematics. 1 953 Allahabad 

53. The Attitue of Sceonilary School Children Towards 1961 Bombay 
Mathemaltcs as a School Subject. 

54. A Study of the Attitude of S.S.L.C. Students Who 
Have Taken Composite Mathematics Toward the 
Subject. 

5 5. Students' Attitude Towards Mathematics in High 19 58 Nagpur 
Schools (Classes IX & X). 

56. Construction of an Achievement Test in General 1956 Andhra 
Science for VI Form Students. 

57. Contribution of 'N' F-actor Towards Achievement 1 96 1 Nagpur 
in Melhematics ol* Boys and Girls of Class VIII, 

55. An Investigation into the Relationship Between 1961 Nagpur 
Numerical and Inductive Reasoning Factors with 
Aciiievcment in Mathematics and General Science 
t>f Students in Secondary schools. 



1 9 53 Rajasthan 



1 95 5 Madras 
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S. No. Title Year University 

59. The Correct Position iind Purpose ol' Mathematics 1953 Osniunia 
in National System of Education For Children 

between 6-14 years, 

60, An Investigation into the Professional Preparation 
of Mathematics Teachers lor Secondary Schools 
in India. 

6L An investigation into the Influence of Rewards and 
Pimishments on the Ability to Accomplish Assigned 
Tasks in Arithmetic. 

62, An Enquiry into the Common DilViculties in the 
Solving of Algebric Equations and the Value of 
Some Suggested Remedial Measures, 

63, An Enquiry into Some r^ilViculties in the Learning 
and Use of Algebric Formulae with Suggestions 
Regarding Remedial Work. 

64, An Enquiry into Difi'iculties in the Learning 
of Theoretical Geometry with Constructive 
Suggcsti(^ns, 

65, A Study of the Difficulties Experienced by Pupils 
in Solving Problems in General Mathematics with 
Special Reference to Forms I to Hi, 

66, The Difficulties of the Migh School Pupils in 19 59 Madras 
Learning Simple and Compound Interest. 

67, A Diagnostic Study of the DitTiculties Encountered 1959 Madras 
by the Pupils of Forms IV and V in Solving 

Problems in General Mathematics, 

68, DilTicullies of High School Pupils in the Learning of 1941 Madras 
Elementary Algebra (Urdu). 

69, Investigation into the DilTiculties of Migh School 1943 Osmania 
Students in the Learning of Mathematics — The 

Reasons for and Remedial Measur':s (Urdu), 

70, A Comparative Study of Students^ Errors in Mathe- 1953 Allahabad 
matics. 

71, Errors in Decimals, 1961 Allahabad 



19 58 Delhi 



19 53 Delhi 



19 52 Madras 



19 53 Madras 



19 53 Madras 



19 54 Madras 
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S. No. Title 

72. Preparation of Achievement Test in Arithemic for- 
class II. 

7 3. Construction of an Achievement Test in Arithmetic 
Prepared for class VI 11. 

74. A Critical Analysis of Arithmetic Text-books Used in 
Marathi Primary Schools with an Objective Method 
for Rating Their Drill Provisions. 

7 5, Construction of Criteria for the Writing and the 

Selection of Arithmatic Textbooks and Evaluation 
of Few Arithmetic Textbooks Used in the High 
Classes of the Secondary Schools in the Punjab. 

76. A Study of Language and Arithmetic Abilities of the 
Children Between 8 and 13 Years in Bombay 
Gujarati Schools. 

77. A study of the Arithmetical Ability of Primary 
School Teachers Under Training. 

78. A Diagnostic Survey of the Ability of Pupils of 
Classes VI and VII in Common Fractions and 
Suggestions of Remedial Measures for Improvement. 

79. Factor Analysis of Arithmetical Ability. 

80. Measurement of Arithmetical Ability in Kann and 
Primary Schools. 

8 1.^ Comparison of Arithmetical Ability of Boys and 

Girls of Anglo-Marathi Secondary Schools. 

8 2.1 Comparison of the Arithmetical Ability of Boys 
and Girls of Standard V, VI ana VII of Anglo- 
Gujarati Secondary Schools. 

S3. A Statistical Survey of the Distribution of Arith- 
metical Ability of Pupils in some High Schools in 
Madras With Special Reference to Sex and Ag: 
DilTerence. 

84. A diagnostic Study of the Common Errors of Form 
VI Pupils in Learning Algebraic Fractions. 



Year University 

1957 Saugar 

1961 Vikram 

1947 Bombay 

1 958 Delhi 

1958 Bombay 

1956 Gujarat 

1956 Osmania 

1943 Bombay 
1942 Bombay 

1944 Bombay 
19 52 Bombay 

1948 Madras 

1959 'Madras 
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S. No. 

85. 

86. 



87, 

89. 
90. 

91. 
92. 
93, 
94. 
95. 
96- 

97. 
98. 



Title 

A Study ol' Common Errors in Mathematics as 
Found in the EJementary Mathematics Paper I of 
the U.S.C. Examination Held in March 1955. 

An Investigution into the Common Errors in Mathe- 
matics Made by the Students of Our Schools and 
Some Suggestions for Their remedies. 

Common Errors in Equation by GirJs of Junior 
Schools in Rewa (Hindi). 

Correlation of Mathematics Syllabus of the Secon- 
dary schools with the Post-war Requirements (Urdu). 

An investigation of achievement in Mathematics in 
Relation to Achievement in Othei Subjects in 
Some High School Classes. 

Correlation Between the Achievements of Pupils in 
Mathematics and Other Subjects in Standard VII, 
I'orm V and VI of Some Madras Secondary Schools. 

Intelligence, Achievei:: :nt and Interest in Mathe- 
matics (age group 1 2-14). 

A Study of the Relationship Between Attitude and 
Achievement in School Arithmetic. 

A Study of the Relationship Between Attitude and 
Achievement in School Arithmatic» 

A Diagnostic Study of the Teaching of Fractions 
With Suggestions for Remedial Teaching. 

A Diagnostic Study of the Teaching of the Decimal 
Fractions with Suggestions for Remedial Teaching. 

An Investigation into the Common Errors in Mathe- 
matics Made by the Students of Four Schools and 
Some Suggestions for Their Remedies. 

A Critical Study of Mathematics Curriculum in 
J. H. Schools of Uttar Pradesh. 

An Investigation into the Attainments in Arithmetic 
and Language of the Pupils of the Primary Standards 
Following Different Syllabi. 



Year University 

1 956 Osraania 

19 55 Patna ' 

I960 Saugar 

1945 Osmania 

19 53 Madras 

1960 Madras 

19 59 Allahabad 

19 50 Madras 

19 50 Madras 

19 50 Madras 

1951 Madras 

1955 Patna 

ly*^4 Allahabad 

I .>4 Nagpur 
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S. rSo. l itle 

99. A Suidy of CoiTclalion of Arilhmclicul Problems 
with Life Silualions. 

100. A Rcpori on the investigation into the relation- 
ship between interest and aehievement (in Ari- 
thmetie.) 

101. Ci>rrclation Between Ael:u*vf. t -int of High Sehool 
Pupils in Enghsh Grar. . mi Arithmetic, 

102. Formulation of Criteria iv/ the Writing and the 
Selection of Arithmetic Text Books and Evaluation 
of an Arithmetic Textbook Used in the Secondary 
Schools oi' Manipurand Assam, 

103. Construction of un Achievement Test in Malhcma- 
(ics for Class Vlll pupils of Sardarshar, 

104. Construction of Diagnostic Test in Arithmetic ibr 
Class V. 

105. Diagn^ist.ie Tests in Arithmetic for standard IX 
(Guj;iniii). 

106. An Analysis of Diagnostic Test for Common 
Errors in Arithmetic. 

107. .An investigation into Backv. :irdncss in Arithmetic 
and Consii Licliun of a l^iagnt.' -i ic-eun>Achieve- 
mcnl 'rc.>t for Class IV. 

lOS. Diagnosii^' Tests in Basic Arithmetics kills. 

lOV. Cunsiruclion of Diagnostic Test in Arithmetic for 
C lass VIIL 



I lu. DiciLitu^stic Testing in Arithmetic for Class V. 

Ml. Diagnostic Testing Arithmetic in Verbal Problems 
for Class \'. 

I 12. Diagiiosiii.- 'lestii^g in Arithmetic for Class VI. 

I I 3. The S(udy of Different Mcthcals of Teaching with 
regard lo Certain Frobicms in Arithmetic, 

I 14. Motiv.Lting lechnlques In Arithmetic Teaching at 
IVImarv Slauc. 



\car Lnivcrsity 

I 58 Bombay 

19 52 Dhlhi 

19 56 Madras 

1961 Delhi 

1961 Rajasthun 

19 59 Ak '^ib.ad 

i 960 Gujarat 

19 54 Luc know 

19 57 Lucknow 

1955 Baroda 
19M NagpuJ 

19 54 Saugar 
195:^ Saugiir 

19 59 Saugar 
1958 Bombay 

l'957 Allahabad 



80 
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S. No. Title Year University 

1 1 5. Constructing an Achievement Test in Aritlienietic 1960 Agra 
for Class VIII and ' its Correlational Study with 
intelligence. 

116. Aptitude for Mathematics and a Study of the 19 56 Andhra 
Same in Pupils of Form IV. 

117. The value (M Mathemat'cs and the Success of the 1961 Aligarh 
Various Methods of Mathematics Teaching in 

Indian schools. 

I 18. An Experimental Study of the Scope for DifTerent 1958 Bombay 
Methods of Teaching DifTerent Topics in Algebra. 

119. Some Problems Regarding the Teaching of Prac 1944 Bombay 
tieal Geometry in Secondary schools. 

120. A Survey of Mcthematics Teaching in High school 1955 Allahbad 
Classes of Greater Gwalior, 

121. A Critical Study of the Teaching of Geometry in 1958 Madras 
High schools Preparing for the Madras Matricula- 
tion Examination with Suggestions for Remedial 

Teaching. 

122. Sequence to fheoreins in ihc Theoretical Geometry 1942 Osmania 
in Secondary Schools (Urdu). 

123. Investigation into the Teaching of Mathematics in 1956 Saugar 
riiuh schools of M. P. 

124. A study of Methods and Results in the Teaching 1952 Madias 
ol Percentages with Suggestions for Improved ' 

Met h(Hls. 

1^5. A CVitical Study of (he Teaching of Percentages 1959 Madras 
aiul its Application to Interest. 

126. A Mudy of i^oTc.Lching of Ratio and troportion 1956 Madras 
in Matheniaticr.. 

1 27. Construction and Standardization of an Achievement 1958 Baroda 
Test in Algebra for Gujarali-spcaking Children. 

128. lAchicvemeiil Test in Geometry. 1959 Baroda 

81 



88 



S, No. Title 

129. The Construction and Standardization of an 
Achievement Test in Elementary Matheniatic for 
Migh School Second Year Class. 

130 Construction of an Achievement Test in Trigono- 
metry for the Intermediate Classes. 

131. Norms in Arithme.ic by Schoncll's Arithmetic 
Test. 

1 32. An Investigation into the Diri'iculties in Problem 
solving in Arithmetic as Countered by Sixth-grade 
Students. 

!33. A Study of the Difticiilties Experienced by High 
School Pupils in Solving Problems in Commercial 
Arithmetic with Sugge^ions for Remedial Measures. 

134. A Study of Students' Errors in Arithmetic. 

135. Students' Errors in Arithmetic. 

136. An analysis of Errors of pupils in Division with 
Two Digit Numbers in Standard IV. 

137. Achievement and Common Errors in Basic Number 
Combinations. 

1 38. A Study of Errors in Arithmetic. 

139. Backwardness in Arithmetic of II plus. 

140. An Investigation into Backwardness in Arithmetic 
and Construction of Diagnostic-cum-achievement 
Test for Class IX. 

141. Backwardness in Arithmetic in the Primary Stage 
as Observed in Some Schools in Madras. 

1 42. A Study of the Cause of Backwardness of Children 
in Arithmetic. 

143. Backwardness in Arithmetic : A Diagnostic Study 
of Children of Class VI. 

144. Construction of Test for Measurement of Under- 
Standing of Fractions, Decimals and Percents in 
Arithmetic of the Pupil of Ckiss IX of Delhi City. 



Year University 

1959 Mysore 

1956 Aligarh 
1961 Lucknow 
1952 Delhi 

1959 Madras 

1951 Allahabad 

1951 Allahabad 

1960 Kerala 

1954 Lucknow 

1955 Baroda 
1950 Allahabad 

1957 Lucknow 

1947 Madras 

1955 Baroda 

19 58 Raj'Asthan 

1956 Delhi 
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S. No. Title 

145. Attainment Test in Arithmetic. 

146. Construction of an Achievement Test in Algebra 
for High School Classes. 

147. Achievement Tests in Algebra (standard X). 

148. Testing the Performance in Algebra and Geometry 
at the End of the Tenth Standard by an Objective 
Achievement Test. 

149. Achievement Test in Algebra For Childern in 
Standard VIII in Gujarati Medium schools. 

150. Construction of an Achievement Test in Geometry 
for the Students of Class Viii in High Schools 
of Calcutta. 

151. Construction of a New Type Achievement Test in 
Geometry for Class IX of the Schools of the State 
of the Punjab. 

1 52. A Study of the Examination System in India 
Since 183 5. 

153. Construction of an Achievement Test in Algebra for 
Class VIII of High Schools of Birbhum District, 
West Bengal. 

1 .')4. Construction of a Test of Understanding in Geo- 
metry Covering the Syllabus of Class IX of Higher 
Secondary Schools of Delhi. 

155. Construction of an Achievement Test in Algebra 
for Class X (Higher Maths, Group) of Higher 
Secondary Schools of Delhi. 

1 56. Standardization of an Achievement Test in Geometry 
for Class IX bovsof Delhi Schools, 

157. The Construction and Standardization of an 
/Mlainment Test in Algebra for Grade VIII. 

I 58. Construction of an Attainment Test in Mathematics 
for Class IX Through Dr. Bloom^s Technique. 

I 59. Objective Test in Geometry for Class IX Students. 



Year University 

193 9 Banaras 

19 59 Aligarh 

195 7 Bombay 

19 58 Bombay 

I960 Bombay 

195 4 Delhi 

1 95 3 Delhi 

1957 Delhi 

1957 Delhi 

1957 Delhi 

1958 Delhi 

1959 Delhi 

1960 Gujarat 
I960 Jabalpur 
1 954 Lucknow 
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S. No. 



Title 



Year University 



160. Interest Patterns of Adolescent Girls in Luckne>vv 1954 Lucknow 
Schools. 

161. Geometry Achievement Test for Junior High Scliool 19 59 Lueknow 
Stage. 

162. Algebra, Trignomctry Achievement Test for Higher 1961 Lucknow 
Secondary Stage. 

163. Achievement Test in Algebra for Standard VHF. 1957 Baroda 

164. Achievement Test in Geometry for Standard IX. 1958 Baroda 
Construction and Standardization. 

165. Achievement Test in Algebra for Standard VIII. 1958 Baroda 
Construction and Standardization. 

166. Achievement Test in Geometry for Standard VIII. 1958 Baroda 
Construction and Standardization. 

167. A Critical Analysis of Arithmetic Textbooks Used 1947 Bombay 
in Maraihi Primary Schools with an Objective 

Metliod for Rating Their Drill Provisions, 

168. A Critical Study of the Textbooks in Elementary 1948 Madras 
Mathematics in Use in Secondary Schools of the 

City of Madras. 

169. An Evaluation of Textbooks Available in 1959 1959 Madras 
Composite Mathematics for Higher Forms in 

Madras, 

170. Formulation of Criteria for the Writing and the 1961 Delhi 
Selection of Arithmetic Text-books and Evaluation 

of an Arithmetic Textbook Used in the Secondary 
Schools of Manipur and Assam. 

171. The Comparative Study of Mathematics Curricula 1954 Osmania 
at the Primary Stage in the Different Ctates of the 

Indian Repubhc. 

172. Development of Curriculum in Mathematics for the 1958 Delhi 
6th and 7tli Classes of D.I.E. Experimental Basic 

School. 

17*3. Correlation Between Achievement of High School 1956 Madras 
pupils in English Grammar and in Arithmetic. 
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No. Title Year University 

174. Critical Study of Some Vknhods of Testing Achieve- 1952 Madras 
nicnt in Mathematics in High .Schools. 

175. Achievement Test in Algebra for X Standard : Con- 1959 Baroda. 
struction and Standardization. 

176. Preparation of an Achievement Test in Mathematics 1954 Nagpur 
for Class X. 

177. Preparation of an Achievement Test in Mathematics 1958 Nagpiir 
for Class VIII. 

! 78. Preparation of an Achievement Test in Mathematics 1961 Osniania 
for Class IX (Lower) 1961, 

179, Construction and Standardi/atioM ofan Achievement 1961 Osmania 
Test in Mathematics for Class IX (Multi-purpose 
Section). 

1 80. Construction and Standardization of an Achievement 1 9 ^9 Punjab 
Test in Trignometry for Second year (Intermediate) 
Class in Paiiala Division. 

ISL Construction of an Achievement Test in Algebra for 1936 Patna 
Class IX. 

IS2. Construction of an Achievemeni Test in Algebra for 1958 Patna 
Class IX 

183. Construction of an Achievement Test in Geometry 195S Patna 
for Class IX. 

184. Construction of an Achievement test in Mathematics 1961 Rajasthan 
for Class VIII. 

1 85. Construction of an Achievement Test in Mathematics 1961 Rajasthan 
for Class VIU Pupils of Sardarshahr. 

186. Construction of an Achievement test in Mathematics 1953 Saugar 
for Class IX. 

187. Construction of New Type Achievement Test in 1954 Saugar 

Mathematics Paper 1 for Class X. 

188. Construction of New Type Achievement Tests in 1957 Saugar 
Mathematics for Class VIH. 
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S. No. 



Title 



Year Universitv 



18^>). Constt Liction of New Type Achievement Test in 
Mathematics for Class XI, 

190, Construction of an Achievement Test in School 
Mathematics (Compulsory) for the City ofCuttack. 

19 L Construction and Standardi/ation of an Achieve- 
ment Test in Algebra ibr Gujarati Speaking Children. 

19 2. The Construction and Standardization of an 
Achievement Test in elementary Mathematics tor 
High School Second Year Class. 

193. Standardization of an Attainment Test in Arith- 
metic for Gujarati Children of Primary Standard 
IV in the City of Bombay and Suburbs. 

194. Standardization of an Achievement Test in Geo- 
metry for Class IX Boys of Delhi Schools. 

19 5. The Construction and Standardization of an 
attainment Test in .Mgebra for Grade VIII. 

196. Achievement Test in Arithmetic for Standard VII L 
Construction and Standardization. 

197. Achievement Test in Arithmetic for Standard VI 11. 
Construction iind Standardization. 

198. Achievement Test in deometry for Standard IX. 
Construction and Standardization. 

199. Achievement lest in Geometry for Standard VIII. 
Construction an ' "tandardization. 

20(1. A Critical Sti, ausative Factors of Backward- 

ness of Son.c Pupils in Mathematics at IV Form. 

201. An Investigation of Achievement in Mathematics in 
Relation to Achievement in Other Subjects in some 
I ligh School Classes. 

202. Correlation Between the Achievement of Pupils in 
Matlicmatics and other Subjects in Standard VII, 
f "orm V and VI of Some Madras— Secondary 
Schools. 



1960 
195S 

1958 

1959 



1959 
1960 
1957 
1958 
1958 
1958 
1961 
1953 



Saugar 
Utakl 
Bar o da 
Mysore 



I 95 I Bombay 



Delhi 

Gujarat 

Baroda 

Baroda 

Baroda 

Baroda 

Andhra 

Madras 



1960 Madras 
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EKLC 



No. 



Title 



Year University 



203. 



204. 
205. 

206. 

207. 

208. 

209. 

210. 
21 1. 
212. 

213. 
214. 

215. 
216. 



Cijnstruction of an Atrhiovcnicnt Test in Mathe- 
matics Giving Separate Measures of Different 
abilities Developed Through the Teaching of 
Mathematics in the High Schools of the City of 
Ciittack. 

A test of Computational Arithmetic. 

To Estimate the Suitability of a Text-book for 
Geometry Prescribed in Class VI. 

A Critical Study of the Textbooks in Elementary 
Mathematics ' in Use in Secondary Schools of the 
City of Madras. 

An Evaluation of '1 cxtbooks Available in Composite 
Mathematics for Higher Forms in Madras. 



1961 Utkal 



1959 
1954 



Correlation Between 
Ability. 



Mathematical and Verbal 



An Elementary Study of the Factors of Algebraical 
Ability. 

Mathematical Ability of Girls (Urdu). 

The Sex Difference in Mathematical Ability. 

To Construct and Standardize a Test of Mathematical 
ability for the Delta Class — Standard VII. 

Sex Differences in Verbal and Numerical Abil- 
ties of Children at Pre-adolescent and Adolescent 
Levels. 

Diagnostic and Remedial Work for Curricular 
Improvement (A Study Bassed on Analysis of 
Home-work and Class-vvork of Junior Grade- 
Students in Arithmetic-A New Approach). 

An Enquiry into the Common Difficulties in the 
Solving of Algebraic Equations and the Value of 
Some Suggested Remedial Measures. 

An Enquiry into Some Difl'iculties in the Learning 
and Use of Algebraic Formulae with Suggestions 
Regarding Remedial Work. 



1959 

1961 

1955 

1944 
1957 
1961 



Dei!:i 
Lucknow 



1948 Madras 



Madras 

Patna 

Bombay 

Osmania 
Osmania 
Baroda 



19 58 Nagpur 



1961 Rajasthan 



1952 Madras 



19 53 Madras 
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S. No. Title 

2 17. Iiucstigation into tlic DilTicullics of High School 
Suidcnts in the Le;irnhig of the Reasonr* for and 
Remedied! Measures (Urdu). 

2 18. An investigation into the Common Errors in 
Mathematics Made by the Students of Our Schools 
and /»ome Suggestions for Their Remedies. 

?19, The Study of DiiTcrcnt Methods of Teaching with 
Regard to Certain Problems in Arithmetic. 

220. The Value of Mathematics and the Success of the 
Various Methods of Mathematics Teaching in 
Indian Schools. 

221. An Hxpericmcntal Studv of the Scope for Diflerent 
Methods of Teaching Different Topics in Algebra. 

2 22. Backwardness in Arithmetic : A Diagnostic Sti.Jy 
of Children of Class VI, 

223. Backwardness in Arithmetic of 11 Plus. , 

2 24. Schokivtic Backwardnes>. 

2 2 5. An Investigation into Backwaiuuess in Arithmccic 
and Construction of a Diagnostic-cum-achieve- 
ment "IVxt for Class IX. 

2 . 6. BackwLudness in Arithmetic in the Primary Stage 
as C)bservcd in Some Schools in Madras. 

2.. l-diicational Backwardness (Urdu). 

2 2S. A Critical Study oi' the Teaching of Geometry in 
High Schools Preparing for the Madras Mat'ic- 
ulation examination with Suggestions for Remedial 
reaching, 

2 2''V Some Problems Regarding the Teachingof Pract 
Geometry in Secondary Schools. 

230. The Teaching ol' Mathematics in the High Schools 
of the United Provinces, 

23 1. A Critical Ttudy^..(xi' Mathematics Curriculum in 
.1, H. Schools of Uttar Pradesh. 



\ ear University 

I 94 < Osmania 

19 55 Patna 

I9 5S Bombay 

196 1 Aligarh 

1 9 58 Bombay 

1 958 Rajasthan 

1950 Allahabad 

1951 Calcutta 

1957 Lucknow 

1947 Madras 

194 2 Osmania 

1 9 58 Madras 

1 9 44 Bombay 

1948 Bombay 
19 54 Allahabad 




S. No* 



Title 



Year University 



2.32. An [nvcstigalion into tlic Teaching of Mathe- 
matics in High Scliools of M. P, 

.23?. Critical Examination of Teaching Aids in The 
Teaching of Elementary iVIathemalics. 

234. A Critical Examination of the Use of Teaching 
Aids in Elementary Mathematics iii High schools. 

23 5. Teaching Aids in Secondary School Mathematics. 

236. Teaching Aids in Secondary School Mathematics. 

237. Construction and Standardization of an Achieve- 
ment Test in Mathematics for Class IX (Multi- 
purpose Section). 

23^^ Construction and Standardization of an Achieve- 
ment Test in Trignometry for Second Year (Inter- 
mediate) Class in Patiala Division. 

2 39. Achievement Test in Core Mathematics for Class X- 
Construclion and Siandardization. 

.::40. Numerical Ability and Achievement in Mathematics 
as Measured by New Type and Traditional Type of 
Examinations of the High School Students in 
Nagpur. 

241. An Invcsligatifm into the Attainments in Arithmetic 
and l.anguugL- of the Pupils of the Primary 
Standard hollowing Difl'erent Syllabi. 

242, Correlation of Attainments in Mathematics and 
Mother Tongue (500 ciiildren). 

24 3, Analysis of Variance of Scholastic Attainment in 
the branches of Science and Mathemntics at the 
High School Level. 

244, Construction and Standardization of Achievement 
Tests in Arithnietic for Standards V\ VI and VH 
for Children Studying Through Marathi as the 
Medium ir Instruction in Greater Bombay. 

245. Dingnostic Te^t in Arithmetic of Gujarat! Speaking 
Children of Standards iV to VH. 



1956 

1957 

1947 

1960 
1952 
1961 



1961 
1956 



1961 



1960 



Sauf^.ar 

Bombay 

Madras 

Patna 

Saugar 

Osmania 



J 959 Paniab 



Pan jab 
Nagpur 



19 54 Nagpur 



Bombay 
Gorakhpur 



1964 Bombav 



1966 Bombay 
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96 



S. No. TitJc 

2-l(), Cofv.irujiion of ;i Di;ignosiic Test in Algebra for 
Investigation intt) the niiriculties iifthe Students 
of Class Vill in l\niv I'unclaincntal [Processes. 

247. Construction of an Achievement Test in Geometry 
lor Class IX and its Correlational Study with 
Intelligence. 

248. Construction of an Attitude Scale Towards .Arith- 
metic. 

249. A Critical Analysis of Attainment Scores in 
Mathemetics at the High School Examination of 
the Lf. P. Board. 

250. AttitudeTowards Mathematics and its Relationship 
with Inielligenee and Achievement at the H. S. 
Stage. 

251. A Critical Study of the Common Errors in Mathe- 
matics of the Pupils of IX Class vvith Particular 
Reference to Arithmetic, 

252. An Investigation into Professional Preparation of 
Teachers of Mathematics for Secondary Schools. 

253. Construction of an Aebievenicnt Test in General 
Mathematics for IX Class in Secondary Schools. 

254. Construction of a Diagnostic Test in Simple and 
Simultaneous Equations for class XI. 

255. Construction of an Apptitute Test in Mathematics 
for the Pupils of IX Class. 

256. Construction of Achievement Test in Geometry for 
Standard X. 

257. Achievement Test in Mathematics for Students in 
Std. VL 

258. To Study Interest Patterns of 50 Mathematics 
Teachers of Greater Bombay of 1 5 Years of 
Experience- 



Year University 

1^K)2 Agra 

19 62 Agra 

1962 Agra 
19 65 Agra 

1966 Allahabad 

19 62 Andhra 

1963 Andhra 
1^64 Andhr?'. 

1964 Andhra 

1964 Andhra 
1962 Bombay 

1965 Bombay 
1965 Bombay 
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S. No. 



Title 



Year University 



259 

261. 
262. 



263. 

264. 

265, 

266. 

267. 

26S. 

269. 

270. 
271. 



Conslructiun of an Achievement Test in OptioiKil 
iVhuhcmalics for Class XI Students ot^ the City of 
Cuttack, 

Construction of an Achievement Test in Arithmetic 
for Students of Class V of the City of Cuttack. 

A Study of the Attitudes of Girl Students Towards 
Mathematics at High School Level in Delhi (Con- 
struelion of an Attitude Scale). 

Construction of an Achievement Test of Under- 
standing in Algebra for Srinagar (Kashmir) School 
Pupils on Completion of Their IX Class Course 
Prescribed by the Department of Education of the 
.lammu and Kashmir State. 

Construction of a Test of Understanding of Geo- 
metric Principles, Concepts and Their Application 
for XI Class (Group B) of Delhi Schools. 

Achievement of High School Students in Different 
Areas of Algebra, 

L-necl of the Cultural Level of the Family on 
Scholastic Achievement ol' High School Students in 
Mathematics, Science, Biology and Languages. 

Verbal and Mathematical Abilities in High Per- 
formers, 

Diagnostic Test in Geometry for Standard VII, 

Construction of an Activity Curriculum in Arith- 
metic for Primary Schools. 

Comparativ e Study of Mathematical Abilities 
Between Boys and Girls in Higher Secondary 
Schools of Jabalpur. 

An Investigation into the Causes of Backwardness 
in Maths. Among the Middle School Children. 

Construction of Test on Basic Concepts of Mathe- 
matics (Arithmetic) for Class Vill Pupils in 
Bengali Medium Schools of Delhi. 



19 65 Utkal 

1966 Utkal 

1 96 3 Delhi 

1963 Delhi 



196 5 Delhi 

1963 Gorakhpur 

1964 GoKikhpur 

1 964 Gorakhpur 

1963 Gujarat 

1963 Jabalpur 

1 9 66 Jabalpur 

1966 Jabalpur 

1966 Jamia 



9! 



98 



S. No. Title 

272. Construction of iin Achievemciil Test in General 
Mathematics in Standard VIII. 

273. Construction of an Achievement Test in Arit!. uetic 
for the Leavers of Lower Primary School. 

274. Construction of an Achievement Test in General 
Mathematics for Standard VII. 

275. Construction of an Achievement Test in .Mgebra 
for Std. X. 

276. A Study of the Factors Related to the Poor Perfor- 
mance of the Teacher Trainees of Basic Training 
Schools in Mathematics. 

277. A Study of Problem Solving in Arithmetic Among 
the Students of Vlth Class of Higher Secondary 
Schools of Punjab. 

278. Norms in Arithmetic by SchonelPs Diagnostic 
Arithmetic Test. 

279. Standardisation of Achievement Test in Mathe- 
matic for High School Chasses. 

280. A Comparative Study of Achievement in Physics 
and Chemistry of Intermediate Mathematics and 
Biology Groups, 

281. Comparative Study of the Achievement in 
Mathematics of Students Offering Scientific and 
Literary Groups. 

282. Correlation Between Attitude and Attainment in 
Composite Mathematics in the Case of X Standard 
Pupils of Some Schools. 

283. A Comparative Study of the Achievement in 
Mathematics of Urban and Rural Students of 
Standard X in the City of Coimbatore 

284. Construction of an Achievement Test in General 
Mathematics for Standard II. 



Year 
1962 



University 

Kerala 



1964 Kerala 



1964 
1965 



Kerala 
Kerala 



1966 Kerala 



1965 

1962 
1962 



Kurn- 
Kshetra 



Lucknow 
Lucknow 



1962 Lucknow 



1963 Lucknow 



1964 Madras 



1965 Madras 



1965 Madras 
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S. No. Title 

2«S5. A Critical Study of the Common Errors Committed 
by Pupils of Standard IX in Solving Problems in 
General Mathematics in Some High S':hools in 
Coimbatore. 

286. Construction and Standardisation of Diagnostic 
Test in Algebra for Standard X. 

28 7. Construction and Standardisation of Diagnostic 
Test in Geometry for Standard X. 

288. A Critical Study of the Te\t Books of Mathematics 
of Standard VI H, IX and in Science of Standard X. 

289. Construction and Standardisation of Diagnostic 
Test in Arithmetic of Standard IX. 

290. Construction and Standardisation of Diagnostic 
Test in Arithmetic of Standard IX. 

291. A Study of Concept Formation in Algebra in the 
Students of Standard iX. *. 

292. A Critical Study of the Text Book in Mathematics 
in Gujarat State for Std. X. 

293. A Study of Concept Formation in Algebra in the 
Students of Standard VIIJ. 

294. A Comparative Study uf Achievements in Language 
and Arithmetic Among Pupils Coming from the 
Pre-primary Schools in Akola-Town. 

29 5. Construction of an Achievement Test in Arith- 
metic for Class IV of a Primary School, 

296. A Study of the Common Errors in Mathematics 
as Found in the Elementary Mathematics Paper II 
of the High School Science Examination, March, 
1960. 

297. An Investigation into the Teaching of Mathematics 
in the Secondary Schools of Bihar. 

298. An Evaluation of the Teaching of Mathematics 
(Core) at the Higher Secondary Schools of Bihar. 



Year University 
1965- Madras 



1962 Baroda 

1962 Baroda 

1963 Baroda 

1963 Baroda 

1963 Baroda 

1966 Baroda 

1966 Baroda 

1966 Baroda 

196 5 Nagpur 

1966 Nagpur 

1963 Osmania 

1964 Patna 
1962 Punjab 
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I 



19 63 Piiajab 



1964 Punjab 



19 05 Punjab 



S. No. Title Year University 

29^^ C*,>nstrLielion and StandarJisalion of an Achieve- 1963 ' Punjab 
merit Test in Gct>niolry Ibr IX Class Students. 

300. Achievement Test in Arithmetics, Domestic Arith- 
matic and I loiisehold Accounts for the Girl 
Students of IX Class of the Punjab University 
(Construction and Standardisation). 

301. Evaluation of Curriculum in Mathematics (Core) 
of the Higher Secondary Examination of the Punjab 
University in Terms of Objectives. 

302. Construction and Standardisation of an Achiev- 
ement Test in Algebra for Pre-University Class of 
the Punjab University. 

303. Mathematical Competence of the ' Prospective 1965 Punjab 
Elementary School Teachers. 

304. An Analytical Study of Mathematics Question " 1964 Punjab 
Papers of the Middle Standard Examination in the 

Punjab State to Determine the Relationship Between 
the Obiectivcs of Teaching Maths, and the Middle 
Standard Examination. 

305. A Critical Study of the Question Papers in Elemen- 1964 Sardar 
tary Maths, at the S.S.C. Exam, of the Last Ten Patel 
Hxaminations with Reference to Evaluation of 

Concepts in Mathematics. 

306. An Investigation into Sex DilTerence in Mathe- 1964 Sardar 
matical Ability. Patel 

307. Development ofTcaching Units in Algebra for Stds. 1965 Sardar 
VIII, I.X and X. Patel 

30S. Development of Teaching Units in Arithmatic for 1965 Sardar 
Stds. VIII, IX and X. Patel 

309, Ct>nstruction of Achievement Test in Elem. Maths. 1966 Sardar 
r:)r Std. VllL Patel 

310. Construction of Achievement Test in Maths, for 1966 Sardar 
Std. VHI. l^^tei 
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S. No. 

311. 

312. 
313. 
314. 
315. 
3 1 5. 

317. 
318. 

319. 

320. 

321. 

322. 

323. 



Title 

Construction of Aciiiovomont Test in Elcment:iry 
Mathcmjilics of Std. X. 

Development of Teaching Units in Geometry for 
StU. VI II, IX ana X. 



Survey of Teaching ol' Matlieniatics in the 
Secondary Schools of Ivaira District. 

Diagnostic Testing in Arithmetic for Class VI of 
Chhatarpur Town. 

Construction of Achievement Test in Geometry 
• for Class X of 1 lighcr Secondary Schools. 

A Critical Investigation iw^o the Rensons of High 
Percentage of Failures in Mathematics in Higher 
Secondary Classes in District Chhatarpur. 

Construction of a Battery of Achievement Tests in 
Mathematics for Class VI H. 

A Study or the Causes of Failure in Mathematics 
of the iX Class Students in the Higher Secondary 
Schools of Madhya Pradesh. (Hindi). 

Achievement Test in Arithmetic for Children in 
Std. IV in Gujarati Medium Schools in Bombay 
City (Gujarati). 

Construction of an Achievement Test in Compul- 
sory Mathematics for Class VHl of the City of 
Cuttack. 

Construction of an Achievement Test in Mathe- 
matics for Secondary Schools and Determination 
of Local Grade Norms. 

Construction of an Achievement Test in Algebra 
and Geometry for Class VJI of Secondary Schools 
of Bhopal City (Hindi). 

An Analytical Study of the M'istakes in Arithmetic 
Committed by the Students of Class V in Sehore 
Tehsil (Hindi). 



Vear University 

1966 Surdar 
Pate! 

1966 Sardar 
Pate I 

i966 Sardar 
Patel 

1963 Saugar 

1963 Saugar 
196 3 Saugar 

1964 Saugar 

1964 Saugar 

1965 SNDT. 

1964 Utkal 
196 3 Vikram 
196 4 Vikram 

1965 Vikram 



95 



102 



c;^ jsj^ Title Vear University 

324. The Construclion of Achioveinent Test in Core 1966 Visva 
Malhcmatics for Class x! Bharti 

325. An Analytical Study of the MalliLMiiaticul Aptitiule 1972 Kerala 
ot^ Secondary School pupils in Kerala, 

326. The Procedures Adopted and DilTiculties Experien- 197U Kerala 
ccd by Pupils of Standard X in Geometrical 
Constructions, 

327. EfTect oT Intelligence and Anxiety on Mathematics 1974 Kerala 
Achievement of Secondary School. 

32S, A Factor Study of Mental Ability of High and Low 1972 Kerala 
Mathematics Achievers, 

329. Indentification of Some Personality Variables Which 1974 Kerala 
Discriminate Between High Intelligence Normal 

Achievers and High Inteligence Under Achievers in 
Mathematics, 

330. An Enquiry into the Causes of Under Achievement in 
Mathematics of the Pupils of Standard VI II in the 
Schools of Palghat District, 

331. Factor Study of a Battery of Mathematical Ability 
Tests Based on Bloom's Taxonomy-the Cognitive 
Domain, 

3 32, Comparative Study of Programmed Instruction and 
Conventional Teaching Techniques as Applied in 
Teaching Set : Attitude Towards Programmed 
instruction. 

3 3 3. Causes of Pailurcs in Mathematics. 1^^72 Rajasthan 

334. The Problem of Teaching Mathematics in Relation I960 Patna 
to Life and Pupils' Interests. 

3 3 5. A Survey of Teaching of Mathematics in Secondary 1945 Bihar 
Schools with Special Rctcrcnce to Bombay P'*ovince. 



1973 Kerala 



1973 Kerala 



1972 Rajasthan 



103 

96 



Appendix — II 



List of Studies a Science Education Conducted at the 
Ph D. and M. Ed, Levels 



S. No. 
A. Science Curriculum 



Title 



1. Syllabus in General Science for Standards V-VIIl 
and the Visual Aids Needed. 

2. Syllabus in General Science from Standard IX to XI 
and the Visual Aids Needed. 

3. Evolution of the Syllabi in Science for the Secondary 
School in the State of Bombay (Vni-XI). 

4. The Place of Eleaientary Science in Secondary 
Schools in India. 

5. Science Syllabus and its Scope-its Correlation with 
Children's Interests. 

6. A Study of Co-curricular Activities in Natural Science 
in Some Secondary Schools in the City of Madras. 

7. The Relation of Extra Curricular Activities with 
General Science. 

8. Study of Curriculum in General Science for Classes 
VII and VIII. 

9. The Implication of General Science as a School 
Subject and Suggestions for a Syllabus in General 
Science for Standards V, VI and VII. 

1 0. An Examination of the Science Curriculum for Junior 
Classes. 

11. A Tentative Course of Study in General Science for 
the S.S.C. Examination. 



Year University 



1957 
1957 
J958 

1951 
1944 
1958 

1959 
1951 
1958 

1949 
1950 



Bombay 
Bombay 

Bombay 

Delhi 

Osmania 

Madras 

Osmania 

Allahabad 

Bombay 

Allahabad 
Bombay 



97 

101 



S. No- Title 

12. A Critical and Suggestive Study ot* Science Curri- 
culum of Senior Higli Schools. 

13. An Examination of the Science Ciirriculinn in 
Madras Secondary Manual Schools with Suggestions 
for its Reorganizations. 

1 4. Construction of a Syllabus in General Science for 
the Classes VI and VII of the CLE. Experimental 
Basic School, Delhi. 

1 5. Construction of a new General Science Syllabus for 
High Schools in Madhya Pradesh in Continuation of 
and Based upon the New Syllabus in General 
Science for Middle Schools. 

16. A Critical Survey of the Suitability and Working of 
the New General Science Syllabus in the Punjab. 

17. A Study of the Reactions of the Teachers Towards 
the new General Science Syllabus for Higher Secon- 
dary Schools of Punjab. 

18. Trends in Science Education. 

19. Formulation of Criteria for Preparing the General 
Science Syllabus for Multipurpose Schools of Delhi. 

20. Formulation of a List of General Science Concepts 
for Classes, VI, VI 1, and VIII. 

21. A Study of Wrong Concept in General Science of 
the Pupils of Standard VRI. 

22. Formulation of Principles of Reconstruction of a 
Syllabus in General Science for Schools in Kerala. 

23. A Comparative Study of Science Curriculum for 
Secondary Schools. 

24. Development of Teaching Units in General Science 
for Classes VHI, IX and X. 

25. Construction of Some Units in General Science for 
Class IX of Higher Secondary Schools of Madhya 
Pradesh. 



Year University 

19 56 Allahabad 

19 59 Madras 

1958 Delhi 

1953 Saugar 

19 54 Osmania 

196U Punjab 

1961 Mysore 

1962 Delhi 

1965 Delhi 

1963 Gujarat 
1962 Kerala 

1962 Rajas than 

1965 Sardar 
Patel 

1963 Saugar 



98 



lOo 



S. No. Title 

26. A Study of General SciiMice in Basic Training 
College. 

27. Construetioii oT a Syllabus in General Science for the 
Classes VI and VII of the CIE Experimental Basic 
School, Delhi. 

2S. An Examination of the Science Curriculum for 
Junior Classes. 

29. Study of Curriculum in General Science for Classes 
Vr and VIII. 

30. An Examination of Science Curriculum in Madras 
Secondary School with the Suggestion for its 
Reorganisation (19 58). 

31. Place of Elementary Science in Secondary Schools in 
India. 

32. Syllabus in General Science for Standards V-Vin 
and the Visual Aids Needed. 

33. Syllabus in General Science from Stanoards IX to XI 
and the Visual Aids Needed. 

34. Study of Organisation of Science Clubs in Delhi as a 
Curriculum Enrichment Programme. 

3 5 Critical Analysis of VIll Class General Science Sylla- 
bus in Relation to the Expressed Scientific Interests. 

36. Correlation in the Teaching History, Geography 
and Science in Secondary Schools. 

B Methods of Teaching Science 

37. An experimental study of Lecture, Demonstration, 
Lccture-cum-Demonstration Methods of Teaching 
Science. 

38. An Enquiry into the Methods of Teaching Natural 
Science Through Observation and Experiments. 

39. The Relative Merits of the Lecture/Demonstration 
Methods in the Teaching of Science in Schools. 



Year University 

1963 Vikram 

19 58 Delhi 

1949 Allahabad 

1 951 Allahabad 

1947 Madras 

1951 Delhi 

1957 Bombay 

1957 Bombay 

1969 Delhi 

1969 Delhi 

1961 Madras 

1961 Allahabad 

1957 Madras 

1 946 Osraania 



99 



106 



S.No. Title 

40. The Rchuivc Educational Values of the Teachers 

Demonstration Methods and Individual Laboratory 
Methods in the Teaching of Science in Schools 

41. A Critical Examination of Methods of Teaching 
Nutiiral Science in Some Mysore Secondary Schools. 

42. Instruction Through Activity. 

43. An Investigation lo the Effectiveness of the Various 
Teaching Methods in the Teaching af Chemistry. 

44. Construction of a Short Unit Programme of Tea- 
ching in Science Based as an Organised Field Trip 
and Evaluation of its Outcome by Administering an 
Objective Test. 

45- The Relatives Mcpits of the Supervised Study vs. 
the Lecture-Demonstration Methods in the Teaching 
of Science in Schools (Urdu). 

46. The Effectiveness of Programmed Instruction in 
Physics Experimental Findings. 

47. Comparative Study of Programmed and Conven- 
tional Methods of Teaching Physics. 

45. The Value of Mathematics and the Success in 
the Various Methods of Mathematics Teaching in 
Indian Schools. 

49. An Enquiry into the Teaehing of Science in Higher 
Secondary and Multipurpose Schools with Particular 
Refrcncc to the Teaching of Physics by the Traditi- 
onal and Problem Solving Methods. 

50. Correlation of the Scores in Understanding Physics 
by Two Different Methods. 

C. Instructional Material in Science 

51 . A Critical Study of the Aids Used in the Teaching 
of Natural Science in Forms IV to VL 

52. An Experimental study of the Use of Audio Visual 
Aids in the Teaching of Science in Our Secondary 
Schools. 



Year University 

1 942 Osmania 

19 59 Madras 

1952 Baroda 

1955 Osmania 

1954 Delhi 

1946 Osmania 

1969 Aligarh 

2 972 Aligarh 

1961 Aligarh 



1961 SriVenkat- 
iswara 



1954 Delhi 

1955 Madras 

1956 Andhra 



100 



107 



S. No. Title 

53. The HfTicicney of Audio-Visual Aids in the Teach- 
ing of Njitural Science. 

54. An Investigation into the Use and nflfects of Audio^ 
Visual Aids in the Teaching of General Science. 

Teaching of Science at the Middle and Primary 
Stage, with the Melp of Inexpensive Improvised 
Science Apparatus. 

Aids in the Teaching of Natural Science and Interest 
of Pupils. 

A Critical Study of Visual Perception and its Relation 
With the Achievement in Science. 

A Critical Study of the Aids Used in Teaching of 
Physical Science in the Secondary Schools of Krtt- 
yam District. 

The Use of Audio Visual Aids in the Teachimr of 
Science in Standard VJll. ^ 

An Experimental Study of the Use of Audio-Visual 
Aids in the Teaching of Science in Our Gecond'irv 
Schools. ' ^ 

The Effect of Audio-Visual Aids in the Feachins^ of 
Natural Science. 

An Investigation into the Use and Effects of Audio- 
Visual Aids in the Teaching of General Science in 
the High School Classes. 

Audio-Visual Aids in Education. 

The Place of Audio-Visual Aids in the Teaching of 
Selected Secondary School Subjects. 

A Critical Study of the Aids used in the Teaching 
of Natural Science in Forms IV to VI. 

A Factual Analysis of Science Concepts as Judged by 
General Science Text-books for Classes VI, VU and 
VIIE in the States of Delhi, Punjab, Rajasthan and 
Madhya Pradesh and Critical evaluation of the Same 
in terms of the Desirable Criteria of Concepts for 
the Same Classes as Judged by Some Teachers. 



55. 

56. 
57. 

58. 

59. 
60. 

6L 
62. 

63. 

64. 

65. 
66. 



Year Urivversiiy 

1961 Madras 

1955 Os mania 
19 55 Osmania 

1961 Madras 

1960 Nagpur 
I '^6 5 Kerala 

1962 Madras 

1956 Andhra 

1961 Madras 
1959 Osmania 

1950 Allahabad 

1959 Vikram 

1955 Madras 

1959 Delhi 



101 



108 



S. No. 

67. 



68. 



69. 



70. 



71. 



72, 



73. 



74. 



75. 



76. 



77. 



78. 



Title 

A Study of the Concepts in the T<^M-books ol 
General Seienec lor the 'CL'tsses VI, Vl| and VII I 
of the Punjab. 

Formulation of Criteria for the Writing und Selection 
of Textbooks in General Seienee of the ^* 
School Standard and Evaluation of TV 
Seienee Textbooks of Delhi and Punjab 
Middle Standard. 

A Critical Study of Text-books in Scic^X'e for Stand- 
ard X. in use in Gujarati Medium Schools jn Bombay. 

A Critical Study of Tamil Text-books in General 
Science Based on the Revised Syllabus for High 
School in Madras. 

A Comparatixe Study of Text-book^i on General 
Science for High Schools in Bombay State* 

A Survey of the Science Text-books ut Secondary 
Stage. 

Preparation of Score Card and Formation of Evalua- 
tive Criteri[i for Reviewing Toyt-bookn in General 
Science for Primary Grc Jes, 

A Critical Study of the Science Test'books for IX 
and XI Standards (Madras State). 

A Critical Study of the Text-books in General 
Science for Standard IX 

A Critical Study of the Text-books in General 
Sciei«,cc of Standards VI IK IX and X. 

A Critical Enciuiry into the Effectiveness of Text- 
books in General Science Prevatant i'^ Higher Sec- 
ondary Schools of Chhatigarh, Devisori, 



A Critical Survey of Text-books in Chemistry with 
Special Reference to Practical Utility tor Higher 
Sect>ndary School Classes in Madhya Pradesh. 

A Critical Survey of Text-hooks PreS^'ribed in Gene- 
ral Science for Classes VI, VI 1 and Vlli, 



Year tnivcrsUy 
195S Punjab 

1953 Delhi 



1961 Bombay 
1948 Madras 

1960 Nagpur 
1957 Osmania 
19 63 Anamalai 

1964 Anamalai 
1 965 Buroda 

1965 Sardar Patel 
1964 Saugar 

1964 Saugar 

1963 Vikram 



lo: 



1 0 9 



S, No, 



Title 



80, A Study of tlic Concepts in the Tcxl-books of Gene- 
ral SeieiK-e for the Classes VI, Vii and V]ll of the 
Punjab, 

SK A Survey of the Marathi Science Text-books at 
Secondary Stage. 

82. Evjiluation of Physics Tcxi-books in Use in Jalun 
District of Uttar Pradesh for the High School classes, 

8 3. Critical Study of Tamil Text-book in General Science 
Based on the Revised Syllabus for High Schools in 
Madras, 

84, A Factual Analysis of Science Concepts Judged by 
General Science Text-books for Class VI, VII and 
VllI in the States of Delhi, Punjab, Rajasthan and 
Madhya Pradesh and Critical Evaluation of the Same 
in Terms of the Desirable Criteria of Concepts for 
the Same Classes as Judged by Some Teachers, 

8 5, The School Museum and its Role in Teaching of 
General Science, 

86, An finquiry into the Working of the School Broad- 
cast Programme of the All India Radio in Kerala, 

87, The Influence of Film on Children and Adolescents, 

88, An Appraisal of the Educational Programmes of 
Schools Conducted by All India Radio Trivandrum. 

8 9. The EfTectivcness of Programmed Instruction in 
Physics-Experimental Findings, 

90, Comparative Study of programmed and Conventional 
Methods of Teaching Physics. 

91, Teaching of Science at the Middle and Primary 
Stages with the Help of Inexpensive Improvised 
Science ,\pparatus, 

!)• EvnhiaHon in Science Educntioii 

92, A Preliminary Study in Attainment of Science in a 
Group of Higli School Girls, 



Year University 

1958 Punjab 

1957 Osmania 

1971 r^>lhi 

1948 Madia. 

19 59 Delhi 



19G[) Bombay 

1964 Kerala 

1962 KeraU 

1970 Kerala 

1969 Aligarh 

1972 Aligarh 

19 55 Osmania 



1956 Bombay 
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110 



S. No. 

93. 

94. 
95. 

96. 



97. 

98. 

99. 

100. 

10!. 

102. 
103. 

104, 



Title 

An Invcstigat'on into the Causes of Failures in Gene- 
ra! Science in Secondary Schools and their Remedies. 

A C)mparati\e Study of Traditional and Objective 
Tests in Science. 

Construetion of a Test for Comparing the Post Basic 
and Traditional High School Students of Orissa to 
Apply Facts and Principles of Science in Daily Life, 



A Critical Study of the'Aehievem,^ ii^h School 

Pupils in Science in Relation lii-i .raent 
in Other Subjects. 

An Analysis of the Attitude of Higii .>jhool Girls 
Towards Physics and Chemistry and the measure 
of Correlation Between Attitude and attainment. 

An Investigation into the Relationship Between the 
Interests and Achievement in General Science of 
the Class X Standard Boys of High Schools of 
Orisssa. 

A Diagnostic Study of PupiPs Dirficulties in the 
Learning of Certain Topics in Heat & Light in the 
High School Classes with Suggestions for Remedial" 
Treatment. 

Evaluation of PupiPs Attainment in General Science 
and General Mathematics Th-ough Dr. Bloom's 
Technique. 

An Analytical Study of the Test Methods Followed 19 58 Madras 
in General Science in Forms IV-VI of Some Madras 
High Schools with Reference to Their Objectives. 



Year University 

19 57 Patna 

19 59 Aligarh 

196 1 Utkal 

19 54 Madras 

1952 Saiigar 

1957 Delhi 

1952 Madias 

1956 Jabalpur 



Planning an Attainment Test in General Science for 
High School Classes. 

Determination of Predictability of Achievement in 
Higher Secondary Scien e from the Tests of General 
Intelligence, Arithmetical Ability and Scientific 
Aptitude. 

Analysis of Causes ot^ Mistakes in the Performance 
of Secondary School Students in Science. 



1957 Aligarh 
I960 Utkal 

195 5 Osmania 



104 



111 



1 



S. No. Title 

105. A Diagnostic Study of 500 S.S.L.C Answer Papers 
in Elementary Natural Sciences. 

106. A Diagnostic Study of the Errors of Pupils in 
Written Examinations in Physical Science. 



107. 



108. 



1 10. 



1 12 
113. 
114. 

115. 
116. 



A Diagnostic Study of the Common Errors Made 
by the S.S.L.C. Pupils in General Science in the 
Public Examination (from 500 answer papers). 

An Enquiry into the Relative Values of Different 
Types of Tests in Science with RelVn-ncc to the 
Madra.s School Leavinr: i'. itnination. 

Evaluation in Teachir^, . toueial Science as a 
Core Subject at the Higher Secondary School Level 
in Terms of Objectives in Patiala Division (Punjab). 

Drawbacks of Traditional Examinations, New 
Type of Examinations and Their Application to the 
Science Syllabus of Osmania Matriculation. 



The Construction of a Test of Understanding of 
the Scientific Principles and Their Applications in 
Daily Life for the Students of Delta Class in Delhi 
Higher Secondary Schools. 

Construction of a Scientific Aptitude Test for the 
Pupils (of Class IX) of High Schools and Higher 
Secondary Schools in Or^^sa. 

Construction oT At-hievc.aient Tests in Genera! 

Science Standard Vlll ? nglish Medium Schools 
in Bombay City. 

Construction of Achiv > cmcnt Tests in General 

Science Standard Vlll in English Medium Schools 
in Bombay City. 

Preparation of a Predictive Battery of Tests for 

Science for Boys of Secondary Schools. 

Construction and Standardisation of Scientific 
Aptitude Test. 112 



Year University 

1948 Madras 

1949 Madras 
1 96 1 Madras 

1952 Madras 

1961 Punjab 

1941 Osmania 



1958 Delhi 

1959 Utkal 
1966 Bombay 

1966 Bombay 

1966 Nagpur 

1^^64 S. Patel 



105 



S. No. Title 

117. A Factorial Study of the Intermediate Examination 
Marks of Science Students. 

Its, An Enquiry into the Problems in the Teaching of 
Biology by the Biology Teachers of IX and X 
Cla*^se5 in the Higher Secondary Schools of 
Meerut. 

119. Prediction of Prospective Success Regarding 
Attainment of Marks in Science in High Schools 
Examination. 

120. Construction of an Attitude Test in Biological 
Science for Classes IX to XIK 

121. Constru.:tion of An Objective Type Achievement 
Test in General Science for IX Clu .s. 

122. Construction of Standardised Objective Test to 
Measure the Ability of Cause and Relationship in 
General Science of Pupils of Classes IX to XI. 

123. Construction of a Diagnostic Test in .General_ 
Science for Pupils of Class X in the High Schools 
of Cuttack City, 

124. Construction of an A ven?;-'.ii: Test in General 
Science for Class III c : \c P-nnary Schools of 
Cuttack City. 

125. Construction of an Acbwiiii^i Test of General 
Science for Class VIII f^mrf;, Tripura Schools. 

126. Construction of an Ac?v^ven*,-m Test in General 
Science for Class VIII ^indcti^ '>f Tripura Schools 

127. Diagnostic Tjists in General Scit-^ace for Standard 
VHl. 

128. The Construction and va!tilafdi^.^ion of an Achive- 
ment Test in General Ssicnix^ k k Standard VIII. 

129. To Construct an Acbrv^-xnent lest in Chemistry 
lor High School Clasir 

130. Achievement Test in O ^v >-' "Hence for Junior 
High School Classes. 



I 6 



Year University 
1963 Agra 

1963 Agra 



1965 Agra 

1964 Andhra 

1964 Andhra 

1964 Andhra 

.1962 Utkal 

1962 Utkal 

1964 Delhi 

1964 Delhi 

1962 Gujarat 

1963 Gujarat 

1964 Gorakhnur 
1964 GoraLpur 



1 1 :\ 



S. No. 



Title 



Year University 



1963 Jabalpure 



1965 Jamia Millia 



131. Dia<zn:istic Test in General Science for Standard 1965 Gujarat 

rx/ 

132. Construction and Standardisation of an Achieve- 1966 Gujarat 
ment Tc^t in General Science for Standard VIII. 

13 3. A Construction and Standardisation of an Achieve- 1966 Gujarat 
mcnt Test in General Science for the Pupils Stu- 
dying in Standard VI of the Secondary Schools. 

134. Preparation of an Achievement Test in Chemistry 
for Class IX in Higher Secondary Schools (based 
on Dr. Blooms Technique), 

13 5. Construction of an Achievement Test in General 
Science for Delta Class (VIII Grade) Students of 
Delhi Schools in Hindi as Their Medium of 
Instruction. 

136. Construction of an Achievement Test in General 1962 Kerala 
Science for Standard X. 

137. Construction of an Objective Type Achievement 1964 Kurukshetra 
Test in General Science for X Class Students of 

Secondary Schools of Punjab. 

138. A Comparative Study of the Achievement in 1964 Madras 
General Science of Urban and Rural Students 

Reading in Standard X in the High Schools in 
Coimbatore District. 

139. Construction and Standardization of Diagonostic 1963 Baroda 
Test in Science of Standard X. 

140. Construction and Administration of Objective 1966 Baroda 
Centred Test in General Science for Standard VIII 

and Summarization of Results. 

141. Construction and Standardization of General 1963 Osmania 
Science Tests for Class VII 

142. Construction of Achievement Tests in Physics for 1963 Patna 
Class X (Special) of Higher Secondary Schools of 

Patna. 

143. Construction and Standardization of Objectives 1963 Patna 
Tests in [Everyday Science for Class IX. 



.107 

114 



S. No. Title 

144, EvalLuilion of Achievement in Science Teaching in 
Secondary Schools of Bihar. 

14 5. A Comparative Study of the Results of Students 

On'ering Science in Higher Secondary Schools of 
Bihar and Pre-University Examination of Patna 
University. 

146. Construction and Standardization of the Test in 
Teaching of Biology as One of the Elective Subjects 
at Migher Secondary and Pre-university Level in the 
Terms of Objective and Expected Behaviour Pattern. 

147. Test Construction in General Science (VHI class). 

148. An Investigation into the Vocational Preferences 
and other Related Factors of the Superior Achieve- 
vers in Science of Class IX in Rajasthan. 

149. Construction of an Achievement Test in General 
Science for Class Vlll. 

1 50, Achievement Test in General Science for Class VII, 

151. A Comparative Study of Achievement in Science 
of Mid ■ School Students of Urban and Rural 
Areas ^atna District. 

152. Construction of Diagnostic Test in General Science 
for Pupils of Class X in the High Schools of 
Cuttack City. 

153. Construction of an Achievement Tcsi in General 
Science for Class ill of the Primary Schools of 
Cuttack City. 

15 4. Construction of an Achievement Test in General 

Science for Class Vlll of Secondary Schools in 
District of Bisthum. 

1 55. Construction and Standardization of an Attainment 
Test in General Science for Class VIII of U. P. 
Schools. 

I 56, Construction and Standardization of Achievement 
Test in General Science in Gujarati (Standard IX 
and X). 



Year University 
1964 Patna 

1964 Patna 



1964 Punjab 

1964 Rajasthan 

1965 Rajastha n 

1963 Sagar 

1963 Sagar 
1962 Utkal 

1962 Utkal 

1966 Utkal 

1964 Visva 
Bharati 

1960 Banaras 

1960 Baroda 



108 



115 



S. No. 

157. 

158. 

159, 
160. 
161. 
162. 

i 'J. 

164. 
165. 

166. 

167, 



168. 

169. 
170. 
171. 



Title 

Construction and Standardisation of Achievement 
Tests in General Science (Physics and Chemistry). 

Construction, Administration and Standardization 
of an Achievement Test in General Science. 

General Science Test for Class VI. 

Domestic Science Test for Class X. 

General Science Test for Class X. 

General Science Test for Class VIII. 

An Attainment Tesi in Genenil Science (Biology) 
for Class VIII. 

Construction of an Achievement Test in General 
Science for VI Fonn Students. 

Achievement tests rn General Science for Students 
in Standard X in Gujarati Medium Schools in 
Bombay. 

Construction of An Objective Test in GeneraJ 
Science for Students Appearing at the High School 
Certificate Examination in Orissa. 

Construction of an Objective Test in Science to 
Measure the Understanding Cause and Effect 
Relationship for the Students Appearing at the 
High School Examination of Board of High School 
and Intermediate Education (U. P.) 

Construction of An Objective Type Achievement 
Test in General Science for Class VIII Students of 
Delhi. 

Achievement Tests in General Science in Standards 
IX and X (Form TV and V). 

An Achievement Test in General Science for 
Junior High School Classes. 

Achievement Test in General Science for Junior 
High School Classes. 



Year University 
1958 Mysore 

1961 Mysore 

19 50 Allahabad 

1950 Allahabad 

1951 Allahab"! 
1951 Allahabad 

1955 Allahabad 

1956 Andhra 
Pradesh 

I960 Bombay 

1957 Delhi 

1958 Delhi 



19 59 Delhi 

19 59 Kerala 

1 955 Lucknow 

19 56 Lucknow 



109 



116 



S. No. Title 

17 2. Construction and Standardisation of Achievement 
Tests in Science for Standard VI 11. 

173. Achievement Test in General Science for Standard 
Vil I -Construction and Standardisation. 

174. Consiruction of an Achievement Test in Genera! 
Science for Class VII of a Senior Basic School. 

175. Standardisation of Science Tests for Secondary 
School (Urdu) 

176. Construction and Standardisation of Achievement 
Tests in General Science for Class IX. 

^7 7, Construction and Standardisation of an Achieve- 
ment Test in General Science for the Class IX 
(Multipurpose section). 

178. Construction and Standardization of an Objective 
Type Achievement Test in General Science for 
Class VIII Students of the Punjab University. 

179 Construction and Standardisation of an Achieve- 
ment Test in General Science for Class VII 
Students in Punjab, 

180. Construction of an Achievement Test in General 
Science for Class VIII. 

1 S 1. The Construction of New Type Achievement Test 
in General Science for Class V. 

I S2. The Construction of New Type Achievement Test 
in General Science for Class VI, 

)S3. The Construction of New Aehievcment Test in 
(ioneral Science for Class VU. 

I 84. Construction of An Achievement Test in Genera! 
Science for Class VIII. 

183. Construction of An Achievement Test in General 
Science for the High School Pupils of Orissa. 

186. Construction of an Achievement Test in General 
Science for Class VIII. 



Year University 

19 57 Baroda 

19 59 Baroda 

i 96 I Nacpur 

1947 Osmania 

19 57 O^mania 

1 960 Osnaania 

1958 Osmania 

1960 Punjab 

195 6 Rajasthan 

195 3 Sagar 

1954 Sagar 

1955 Sagar 

1957 Sagar 

1958 Utkal 
1958 Vikram 



10 



.1 17 



S. No. Title 

187. Construction of an Achievement T ? j 
Science for Class VJl. 

188. Construction of an Achievement Test tii Gciicraj 
Science for Class III. 

189. A Preliminary Study in Attainment of Science in 
a Group of High School Girls. 

190. Analysis of Variance of Scholastic Attainment in 
the Branches of Science and Mathematics at the 
High Scool Level. 

191. A Critical Study of the Achievement of High 
School Pupils in Science in Relation to their 
Achievement in Other Subjects. 

192. Construction of New Type Achievement Test in 
Mathematics for Class VIII. 

193. Evaluation of the Achievement in General Science 
of the Students of Classes IX & X. 

194. Evaluatiofi of Pupils Attainment in General Science 
and General Mathematics Through Dr. Bloom's 
Technique. 

195. A Study of the Effect of Science Clubs on Attain- 
ment and Attitude Towards Science. 

196. Determination of Predictability of Achievement in 
Higher Secondary Science from the Tests of 
General Intelligence, Arithmetical Ability and 
Scientific Aptitude. 

197. A Critical Study of Visual Perception and its 
Relation with the Achievement in Science. 

198. Evaluation in Activity-Centred Schools of Bihar. 

199. An Analytical Study of the Test Methods Followed 
in General Science in Forms IV-Vl of Some Madras 
High Schools with Reference to Their Objectives. 

200. Construction and Standardization of an Achieve- 
ment Test in Biology for High School Classes. 



Year University 
'959 Vikram 

I')'] Vikram 

19 56 Bombay 

1969 Gorakhpur 

1954 Madras 

1957 Sagar 
1960 Agra 

1959 Jabalpur 

1959 Jabalpur 

1960 Utkal 

1960 Nagpur 

1960 Patna 

1958 Madras 

I960 Agra 
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S. No. Title 

201. Achicvcmcin Test in Biology for Intermediate 
Classes. 

202. Achievement Test in Biology for Class X. 

203. Achievement Test Construction for Class IX in 
Biology. 

204. Construction of an Objective Test in Chemistry for 
trie High Schoo) Students in Orissa and Compa- 
rison of its Norms with that of a Test in Physics. 

205. Construction of an Achievement Test in Chemistry 
for High School Classes. 

206. construction and Standardization of Achievement 
Test in Chemistry for High School Pass Students. 

207. Measurement of Achievement in Chemistry : 
Construction of an Achievement Test in Chemistry 
for the Class X Stage of Delhi Higher Secondary 
Schools. 

208. Construction of an Achievement Test in Chemistry 
for High School Classes. 

209. Achievement Test in Chemistry far High School 
Classes. 

210. An Achievement Test in Chemistry for Inter- 
mediate Classes. 

211. Preparation of an Achievement Test in Chemistry 
for Class X. 

212. Construction and Standardization of an Achie- 
\ement Test in Chemistry for the High School 
Classes of the Punjab University. 

2 13. A Diagnostic Study of 500 S. S. L. C. Answer 
Papers in Elementry Natural Science. 

214. Construction of New Type Achievement Test in 
Chemistry lor Class IX. 

215. Determination of the Suitability of the Achieve- 
ment Test in Physics for High School Classes Pre- 
pared by the Author for the Students of Gorakh- 
pur, 
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Year University 

1959 Lucknow 

1961 Lucknow 

1957 Patna 

1957 Patna 

1960 Aligarh 
1957 Allahabad 
1954 Delhi 

1957 Lucknow 

1961 Lucknow 
196' Lucknow 

1959 Nagpur 

1957 Osmania 

1948 Madras 

1961 Sagar 
1965 Lucknow 
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S. No. Title 

216. Construction of an Achievement Test in Geometry 
for the Students of Class VIU in High Schools of 
Calcutta. 

217. An Attainment Test in Physics for Class X. 

218. Measurement of Achievement Test in Physics : 
Construction of an Achievonient Test in Physics 
Mechanics for the Class X Pupils of Delhi High 
Schools. 

219. Construction of an Achievement Test in Physics 
for High School Classes. 

220. The Construction and Standardization of an 
Attainment Test in Physics for Grade X. 

2 21. The Construction and Standardization of an 
Attainment Test in Physics for Grade VIII. 

222 Construction of an Attainment Test in Physics 
for Classes IX through Dr. Bloom's Technique, 

2 2"^, Standardization of an Achievement Test in Physics 
for High School Classes. 

224. Standardization of a Test in High School Physics. 

22 5. Construction of an Objective Achievement Test 
in Mechanics (a part of Physics) for Class X. 

226. Preparation of " Achievement Test in Physics 
for Class X in Patna. 

227. Construction of Nevv Type Achievement Test in 
Physics for Class IX, 

228. livaluation in Teaching of General Science as a 
Core Subject at the Higher Secondary School 
Level in Terms of Objectives in Patiala Division. 

229. Ct^nstruction and Standardization of Achievement 
Test in Chemistry for il. S. Pass Students 

230. Achievement and Under Achievement in Science 
and Some of it,s Correlates, 



Year University 

1954 Delhi 

1954 Allahabad 

1956 Delhi 



19 59 
1958 

1959 

I960 

1961 

1953 
1956 

1957 

1960 

1961 



Gorakhpur 
Gujarat 

Gujarat 

Jabalpur 

Lucknow 

Patna 
Patna 

Patna 

Sagar 

Punjab 



1957 Allahabad 
19 57 Delhi 
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S. No. 



Title 



Year University 



231. Construction of a Diagnostic Test in Physiolgical 
Biology (UNESCO Project) for Classes VI of the 
Govt. Higher Secondary Schools of Delhi State. 

232. Investigation into the Understanding of Some Con- 
cepts in Chemistry for Secondary School Pupils 
in Order to Provide Subject Guidance. 

233. An Essay in Construction and Standardisation of 
Achievement Test in General Science for New 
Class VIII. 

234. Construction and Standardization of an Achieve- 
ment Test in General Science for Class IX (multi- 
purpose section,) 

235. Construction and Standardizatian of an objective 
Type Achievement Test in General Science for 
Class VIII Students of the Punjab University. 

236. Construction and Standardization of an Obser- 
vation Test for the age of 13 plus. 

237. The Construction and Standardization of a Rea- 
soning Test : A Group Test in Gujarat for Secon- 
dary School Children. 

238. Construction of an Achievement Tess in Botany 
for High School Classes of Orrisa. 

239. Construction of * Achievement in Arithmetic for 
High School Classes and Study of Relationship 
Between General Intelligence and Achievement in 
Arithr.ietic. 

240. Construction of an Achievement Test in Chemistry 
for Higher Secondary Class and Study of Relation- 
ship Between Achievement in Chemistry zad 
General Intelligence of Boys and Girls of Higher 
Secondary Class. 

241. Construction of an Aehievement Test in General- 
Science for High School Classes. 

242. Construction of Diagnostic Test in Geometry for 
Class Vin students in Aligarh City. 



1970 Delhi 

1971 Delhi 

19 59. Osmania 

1960 Osmania 

1958 Osmania 

.1957 Osmania 

1956 Gujarat 

19 57 Patna 

1957 Aligarh 

1968 Aligarh 



1972 Aligarh 
1972 Aligarh 



14 



121 



S.No. Title 

243. Construction of an Achievement Test in Biology 
for Class IX in U. P. 

244. An Evaluation of Science Practical Work at the 
Higher Secondary Stage in Vidhya Pradesh Region 
?f Madhya Pradesh. 

245. Preparation of an Achievement Test in Arithmetic 
for Class VIII. 

246. Construction of an Achievement Test in Chemistry 
for Class IX. 

247. Longitudinal Study of Fluctuations in Pupil Per- 
formance in Science at Home Examinations, 

24 8« Problems Facing General Science Teachers in 
Secondary Schools-Standard (VIII-IX) in Teaching 
the New Syllabus in the English Medium Schools 
in Bombay City. 

249. An Investigation Into the Pre-service Professional 
Preparation of Science Teachers for Secondary 
Schools in India. 

250. The Role of Science Consultants Service in Delhi 
Schools. 

251. A study of Problems Related to the Preparation 
General Science Teachers in Delhi State. 

252. An Evaluation of Objectives^ Course and the Tea- 
ching of Science Teachers in Higher Secondary 
Schools of Lucknow\ 

253. The Problem of Shortage of Science Teachers in 
Bihar. 

254. A Study of the Reaction of the Teachers Towards 
the New General Science Syllabus for Higher 
Secondary Schools of Punjab. 

255. An Investigation into the Attitudes of Teachers 
Towards In-service Training. 

256. Measurement of Attitutes of Secondary Teachers 
and Principals Towards Extension Services. 



Year University 

1972 Aligarh 

19 61 Rewa 

1961 Rewa 

1961 Rewa 

1 6 1 Rewa 

19 59 Bombay 

19 62 Bombay 

1966 Delhi 

1966 Jamia 
Milia 

1964 Lucknow 

!96 3 Patna 

1960 Punjab 

1960 Rajasthan 

1960 Baroda 
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S, No. 



Title 



Year University 



2 57. An Investigation into the Prc-scrvicc Prolcssional 
Preparation of Science Teachers for Secondary 
Schools in India, 

258, Reactions of Secondary School Principals and 
Teachers (in Delhi) Towards Activities of Inservice 
Education Programmes. 

2 59, Investigation into the Problems Faced by Teachers 
Teaching Physics to Students of Class VI in Delhi 
School Under the UNESCO Science project. 

260. investigation into the Areas in Which Teachers 
Need In-service Training. 

261. A Critical Study of Science Teaching in Girls 
Schools ill Greater Bombay with Special Keferencc 
to Teachers View Point and Requirements of New 
Syllabus. 

262. An Investigatigation into the Problems of Science 
Teacher in the Primary Schools Of Orissa. 

263. A Study of the Influence of the Philosophy of 
Science on the Class Room Teaching of Science in 
Secondary School, 



1959 Delhi 

1967 Delhi 

1968 Delhi 

1968 Delhi 

1958 Bombay 

1966 Utkal 

1956 Osmania 
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APPENDIX^ III 
List of Participants 

(A) Workshop held at Trivandrum 

1. Dr. N. Vedmani Manuel, 

Head and Professor of Education, 
Kerala University, 
Trivandrum-l 4. 

2. K. Kumaraswarai Pillai, 
Professor of Education, 
Annamatar University, 
Annamatar Nagar, Tamil Nadu. 

3. Dr. R. Srinivasa Rao, 
Head, Dcptt. of Education, 
Sri Venkateswar University, . 
Tripura, (A. P.) 

4. Shri B C. PatiL 

University College of Education, 
Dharwar. 

5. Dr. V. V. Chacko, 

Nirmala Institute of Education, 
Altinho, Panaji, Goa. 

6. Miss Pushpita John, 
Reader, 

Department of Education, 
Kerala University, Kerala. 
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7. Smt. N. S. Amma, 
Principal, 

, N. S. S. Training College, 
Pandalam, Kerala. 

8. Dr. C A» Abraham, 

Feet Memorial Training College. 
M ave likka r a, Ke ral a. 

9. Dr. A Sukuraaran Nair, 
Department of Education, 
Kerala University, Kerala. 

10. Dr. K. Sadasivan Pillai, 
Deptt. of Education, 
Kerala University, Kerala. 

11. Dr. N. P. Gopalan, 

S. N. Training College, 
Nedugavda, Kerala. 

1 2. Mr. R. J. Roshiah, 
Professor, 

Meston Training College, 
Royapeth, Madras. 

13. Mr. C. V. Venkatachalam, 

Asstt. Professor for Biological Sciences, 
Teachers' College, 
Saidapet, Madras. 

14. Mr. T. K. D. Nair, 
Co-ordinatnr (Primary Education) 
State Institute of Education, Poojappura^ 
Trivandrum-1 2. 
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NCERT ONSULTANTS 

•1 . Shri V K. Wanchoo, 

Read£i:.Dt?ptt. of Education in Science 
and NIahcmatics, NCERT, New Deihi. 

2. Shri P:._ Snarma, 

^^Pt^- ^ation in Science ai../i 

Math-^ .;-<:s. CERT, New Delhi. 

3. Dr. M. 

Field Advib;\Nv. 

NCER^^ T: vandrum-I2. 
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(B) ^or4v*OQ O.tzz. Amritsar 



Dr. j 
Rcadt. 



Punja;: - niv>r: >0y, 
Chandi 



1'. 



2. 9r.TE 
Princ::/ 
State 
Patial 

3. Dr. R, 
Reade 

C. I. Z 

4. Dr. S. 

D. A. 
Abhor 



Uucation, 



Dc; 



~ ; ;.:;2e of Education, 



Dr. A. L Phciak, 
Coordiniii 

V. B. Teiichers" College, Udaipur. 

Dr. R. P. Singh, 
Patna Tra-iininii College, 
Patna-4. 

Shri H. N 'mu-o, 
Educatior TTAtnr, . 
Lucknow Uiurvci:?ity, 
Lucknow. 

Dr. (Miss) R. Kaur 

State Institute of Science Education, 

Chandigarh, 
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9. >hri W. P. Kurchaniu, 
Dircctcr. State Institute of 
Science Education, 
Jabalpur (M. P.) 

10. Dr. R. C. Deva. 

Deptt of Education, 
Aligarh. Muslim University, 
Aligarh (U. P.) 

I i . Dr. Atam Prakash, 

Director, State Institute of 
Science Education, 
Allahabad. (U. P.) 

12. Shri R. K. Mohta, 
Head of Biology Deptt., 
Sardar Patel Vidyalaya, 
Delhi. 

13. Dr. V. K. Kohli, 

Khalsa College of Education, 
Amritsur. 

14. Dr. J. FC. Sood, 
Lecturer in Education, 
Regional College of Education. 
AJMER. (Rajasthan) 

15. Prof. Rajinder Singh Uppal 
Khalsa College of Education, 
Amritsar. 

16. Shri Kapildev Bhatia, 
Govt. High School, 
Verka. (Punjab.) 

17. Shri R. K. Kapoor, 
Khalsa Coll^ of Education, 
Amritsar. 
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I)ipt> Ghosul 

DAW College of nducation ' .omen. 
Amritsar. 

NERT CONSULTANTS 

: Dr. Y:^:^ Ahmed, 
Dire-™, NCERT, 
New Delhi. 

2. Prof. V. N Wandioo, 
Principal, RCE, 
Ajmer. 

3. Shri Man Mohan Singh Arora 
Prof- of Mathematics, DESM, 
NCERT, New Delhi. 

4. Dr. A. N. Bose, j 
Head, DESM, \ 
NCERT, New Delhi, 

r Shri Pritam Siiniih, 
Reader, NCETIT. 
New Djelhi. 

6. Shri H. L. Sharma, 
Lecturer, NCERT, 
New Delhi. 
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